The Geology and Mineral Resources of Medina County by University of Texas at Austin
University of Texas Bulletin 
No. 1860: October 25, 1918 
U .. lverFity of ~L~~~ 
Publ1oat1one 
The Geology and Mineral 
Resources of Medina County 
BY 
R. A. Liddle 
Bureau of Economic Geology and Technology 
Division of Economic Geology 
J. A. Udden, Director of the Bureau and Head of the Division 
PUBLISHED BY 
THB UNIVERSITY OF TBXAS 
AUSTIN 
Publications of the University of Texas 
Publications Committee : 
FREDERIC DUNCALF 
KILLIS CAMPBELL 
D. B. CASTEEL 
F. W. GRAFF 
C. T. GRAY 
E. J. MATHEWS 
C.E.ROWE 
A. E. TROMBLY 
The University publishes bulletins six times a month, 
so numbered that the first two digits of the number show 
the year of issue, the last two the position in the yearly 
series. (For example, No. 1701 is the first bulletin of the 
year 1917.) These comprise the official publications of the 
University, publications on humanistic and scientific sub-
jects, bulletins prepared by the Bureau of Extension and by 
the Bureau of Government Research and Reference, and 
other bulletins of general educational interest. With the 
exception of special numbers, any bulletin will be sent to 
a citizen of Texas free on request. All communications 
about University publications should be addressed to Uni-
versity Publications, University of Texas, Austin. 
102420-1270-6084-3500 
University of Texas Bulletin 
No. 1860: October 25, 1918 
The Geology and Mineral 
Resources of Medina County 
BY 
R. A. Liddle 
Bureau of Economic Geology and Technology 
Division of Economic Geology 
J. A. Udden, Director of the Bureau and Head of the Division 
PUBLISHED BY THE UNIVERSITY SIX TIMES A MONTH, AND:ENTERED AS 
SECOND-CLASS MATTER AT THE POSTOFFICE A T'AUSTIN.:TEXAS, 
UNDllR THE ACT OF AUGUST 24, 1912 
The benefits of education and of 
useful knowledge, generally diffused 
through a community, are euential 
to the preservation of a free govern-
ment. 
Cultivated mind is the guardian 
genius of democracy .•••• It is the 
only dictator that freemen acknowl-
edge and the only security that free· 
men desire. 
Mirabeau B. Lamar 
THE GEOLOGY AND MINERAL RESOURCES 
OF MEDINA COUNTY 
BY 
R. A. LIDDLE 
CONTENTS 
Geography ................ .. ... . ... ..... : .. . ... .. . .... .... . 
Geographic location ..... ............... . . .. . ... ...... ... . 
Physiography . ... . . ............ . . .......... ... ........ . . . . · 
Physiographic location .. . ..... ... . ... ... . ... . .... . . .. .... . 
Topography and drainage . .. . ... . ...... . ..... ... ......... . 
Climate and rainfall . ... .. .. . . . .......... .. ... ... .. . .... .. . 
The Balcones Escarpment .. ... ........... . .... . .......... . 
Soil and vegetation .. .. . . . .... ... ..... . ......... .. . .. .. . . . 
Minor physiographic divisions . ... . .. ...... . . . . . .. ... , .. . .. . 
The Glenrose hills . ..... . . .... .. . .... . . .... ... ... . .... . 
The Edwards hill s .. . ... . . ..... . ... ... ...... .. . ... ... . . 
The Del Rio plain .... .......... . .... . . .... ...... . . ... . . . 
The Buda ridge. . . .. .. ... ... .. . ........ . .. . . ......... . . 
The Austin hill s . . . . . . . . . . . . ... .... .. .. . . .... ....... . 
The Anacacho-Escondido hills and plain .. . ............... . 
The Midway-Wilcox hills and plain .......... . ... .. .. .... . 
The Carrizo hills .... .. .... . ... ... .. ... ....... ..... ... . 
The flood plain. . ... ................. ... ... .. .......... . 
Geology .... . ... .... . ..................... ... . . .... ... ... . . 
The geologic map ... .. . .. . .... . .. . .......... . .. . .. . .... . . . 
Areal° geology .... . .......... . . ............ . .. .. . . .... . . . . 
Stratiirr'lPhic geology . . . . ........... ......... ... .... . .. .. . . 
The Mesozoic. . . . . .. . ..... . ... . ... . . . .......... ... . . . .. .. . 
The Comanchean-Cretaceous. . . . ..... . ........... . . . .... . 
Trinity division. . .. .. .. .. . .................. ..... ... . 
The Glenrose formation ..... .. . ...... ... . . ... . . .... . 
Fredericksburg division . .... .. . . . ........ . .... . . ... .. . . 
The Walnut formation ..... . . ..... . . .. .. .. ... . . ... . 
The Comanche Peak formation .... .... .. .. . ........ . 
The Edwards formation ......... .... . . .......... .. . 
Washita division ... .. ..... .. ... ... . .. . ... . .. .... .. . . . 
The Georgetown formation . . .......... . . ..... .. . ... . 
The Del Rio form2.tion ... . .... . ......... . ... . . ... .. . 
The Buda formation . ............... ... . ........ .. . . 
The Upoer Cretaceous .... . .. ...... .... ... ............ . 
The Eagleford formation .. ... .. ... .. ... ... .. . ..... . 
1'he Austin formation . . . .. . ... . .. . . ... ........... .. . 
The Upson formation . .... . . ... ...... . ... .. .... .. . . 
The Anacacho formation . . .. ... .. . . .... ..... .. . . . .. . 
The Escondido formation .... . . . .. .... ........... . . . 
Lateral variation in the Escondido ..... ... . ... . .... . 
The Cretaceous-Eocene contact .. ... .... . .. ... .. ........ . . 
The Cenozoic . . . . . . . . . . . . . . . . . . . . . . . ..... . .. . . .... . . . . . 
Eocene ............ .. .. . . . ......... ... . .... . ... . . . . ... . 
The Midway group ... .. . . . .... ...... . .. .............. . 
The Elstone formation ... . .... ... . .. . . . ....... . ... . 
The Squirrelcreek formation . ........ .. .... . . ........ . 
Lateral variation in the Squirrelcreek formation . ... . 
The Wilcox group .............. . .. ... .. ..... .. ....... . 
The Buttsgin formation ................. .. .. .. .. . .. . . 
The Seco formation . ..... . . ..... ... ..... .. ... . . ... . 
The Claiborne g roup ... . .. . .. .... .. .. .. . . . .. ... .. .. . . . 
7 
7 
7 
7 
9 
12 
13 
14 
15 
16 
16 
17 
17 
18 
18 
19 
20 
20 
20 
21 
21 
22 
23 
23 
24 
24 
28 
28 
29 
30 
30 
30 
35 
39 
43 
43 
4Fi 
50 
51 
58 
69 
72 
74 
74 
74 
75 
77 
79 
82 
82 
85 
87 
CONTENTS 
The Carrizo formation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 
Pliocene or Pleistocene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 
The Uvalde formation................. .... ..... ..... !f~ 
Pleistocene and Recent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 
The Leona formation.................................. 96 
Calcareous concretions of the Leona formation. . . . . . . . . 98 
Correlation of the strata exposed in Medina County with the 
strata exposed in Bexar and Uvalde counties.............. 99 
Igneous Rocks ............................................ 106 
Structural geology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 
Faulting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 
Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 
The Culebra structure. . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 
The Elstone structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 
The Devine structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
The Yancey structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 
Economic geology . ... .... ...... : . . . . . . . . . . . . . . . . . . . . . . . . . 126 
Non-metallics ... ....... ............ .... ... . ........... . 126 
Water supply .. .......... ............. . . ..... . ....... 127 
Surface waters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 
Ground waters ... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 
Impounded waters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 
Clays .. ....... .... .......... .... .. .. ..... . .......... 131 
Building brick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132 
Petroleum and natural gas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136 
The Elstone structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 
The Devine structure ............... .. ............ .. 144 
The Yancey structure .... . .. . ...................... 149 
Asphalt ................. . ................ . .......... 151 
Brown coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 
Building and ornamental stone ......................... 152 
Guano .................................. . ... . . ..... . 153 
Cement and concrete material .......... . : ... .. . .... . ... 154 
Road materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 
Metallics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 
Gold ... .............. .. ..... ..... . ... ............... 156 
Silver . .. ....................... .. ..... . .. . ..... . .... 156 
Lead .......... .... ...... . ..... ... ....... .......... .. 156 
Iron ... . . ..... ..... .. ... ..... ..... ........ . ......... 156 
Sub-surface data .................... . ..... . ............ . . 157 
ILL UST RA TIO NS 
Figures 
Figure 1 ... Sketch map showing the location of Medina Count:v 
with respect to the major physiographic provinces 
· of Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Figure 2 ... Sketch map showing the main physiographic prov-
inces of Medina County. . . . . . . . . . . . . . . . . . . . . . . 14 
Figure 3 ... Section of the Anacacho and Escondido formations 
on Seco Creek, two to three miles north of 
D'Hanis, Medina County. . . . . . . . . . . . . . . . . . . . . . . 53 
CONTENTS 
Figure 4 ... Section of the Anacacho and Escondido formationR 
on Hondo River, two and a half miles north of 
Hondo, Medina County. . . . . . . . . . . . . . . . . . . . . . . . 64 
Figure 5 ... Compiled geologic column of the Escondido forma-
tion in Medina County . . . . . . . . . . . . . . . . . . . . . . . . 71 
Figure 6 ... Geolog·ic sketch of the El stone structure. . . . . . . . . . . 143 
Figure 7 ... Geolo~ic sketch of the Devine structure ...... ..... . 148 
Figure 9 ... Geologic sketch of the Yancey structure ........... 150 
PLATES 
(Inside Back Cover) 
Plate 1 .. . Generalized columnar section of the sedimentary rocks of 
Medina County. 
Plate 2 ... Correlation of the strata exposed in Uvalde, Medina, and 
Bexar counties. 
Plate 3 ... A. Edwards limestone on the Hondo River, 18 miles north-
west of Hondo. At this locality the river flows west 
in the n1ain Balcones Fault. The Edwards limestone 
is the south side of the fault. Looking south. 
B. Igneous dike of basalt in the Glenrose limestone area. 
looking southeast . The dike is one quarter mile long 
and about 15 feet wide. It is located on Cow Creek, 
one mile above the junction of this creek with the 
Middle Verde Creel<. 
Plate 4 .. . A. Se co form a ti on of the Wilcox on the Ward ranch road, 
five miles south of west from Yancey. Looking east. 
B. Carrizo sandstone outlier capping a Wilcox hill' three 
miles northwest of Devine. Lookine: south. 
Plate 5 . . "A. Clay pit of the D'Hanis Brick and Tile Company, on 
Seco Creek, one mile north of west from D'Hanis. 
The nit is 100 feet above the base of the Escondido. 
Looking northwest. 
B. Anacacho limestone, west bank of Seco Creek, five and 
one-half miles north of D'Hanis. showing north dip 
into fault. Looking west. 
Pl.ate 6 ... A. Anacacho and Escondido formations at King's water-
hole on the Hondo River two and one-half miles north 
of Hondo. Anacacho limestone in the river bed. 
Escondido in the bluff on the east bank of the river. 
Looking northeast. 
B. Anacacho-Escondido contact at King's water-hole on 
the Hondo River. The contact is at the foot of the 
river bank by the boulders. Looking northeast. 
Plate 7 . .. A . West dip in the Seco formation of the Wilcox on the 
south side of the Devine structure, three miles north-
west of Devine. Looking south. 
B. W <>st dip in the Seco shales near the above locality. 
Looking north. 
Plate 8 ... A. Sphenodiscus pleurisepta horizon of the Upper Escon-
dido at Rock Crossing, on the Hondo River. 
B . Alter:iating more and Jess indurated ledges of the 
Escondido, at Rock Crossing, on the Hondo River. 
Plate 9 .... Geologic map of Medina ~unty. 
THE GEOLOGY AND MINERAL RESOURCES 
OF MEDINA COUNTY1 
By R. A. LIDDLE 
GEOGRAPHY 
GEOGRAPHIC LOCATION 
Medina County is located in south-central Texas, approx-
imately between latitude 98° 45' and 99 ° 25' west, and 
longitude 29° 5' and 29u 35' north. On the north it is 
bounded by Bandera County, on the west by Uvalde County, 
on the south by Frio County, and on the east by Atascosa 
and Bexar counties. 
The Southern Pacific Railroad passes east and west 
across the center of the county; through Hondo, the county-
seat, in the central part, and through D'Hanis in the west-
ern part. At Devine, the International and Great Northern 
Railroad passes through the southeastern part of the county. 
There are included in Medina County approximately 2380 
square miles of territory, which supports a population of 
about 1700, according to the 1920 census. 
PHYSIOGRAPHY 
PHYSIOGRAPHIC LOCATION 
Two of the major physiographic provinces are repre-
sented in Medina County. The Edwards Plateau, the 
southern extension of the Great Plains, reaches from the 
north to the Balcones Escarpment, which extends east and 
west across the northern part of the county. South of this 
1 Manuscript submitted September, 1920. Published March, 1921 
but numbered in the 1918 series in order to complete the series for 
that year in conformity with postal requirements. 
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escarpment, the low plains with minor relief belong to the 
Rio Grande Embayment. The sediments lying in a syn-
clinal trough between the Balcones Escarpment on the 
north and the Mexican sierras on the south, slope gently 
southeastward toward the Gulf of Mexico. 
The Balcones Escarpment, which marks the boundary 
between the Edwards Plateau on the north and the Gulf 
Coastal Plain on the south, enters Medina County on the 
east, eight miles south of the Bandera County line, and curv-
ing northward in its course, leaves the county on the west, 
F igure 1 
Sketch map showing t he location of Medina County with respect t o 
t he major physiographic provinces of T exas 
seven miles south of the Bandera-Medina county line. In the 
distance of 36 miles across the county, the Balcones Escarp-
ment extends three miles north of an east and west line con-
necting its points of entrance into and exit from the county. 
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The 'maximum swing to the north is in the central part of 
the county. Only about one-twentieth of the county, lying 
north of the Balcones fault, belongs to the Edwards Pla-
teau sub-province of the Great Plains. The remaining 
area, which includes practically the entire county, lies south 
of the escarpment, in the Gulf Coastal Plain. 
The two main physiographic provinces may be differ-
entiated by the range of relatively smooth, high, conical 
Glenrose hills, which stands out as the prominent relief of 
northern Medina County. The Edwards hills to the south 
are of considerably less elevation and their rugged appear-
ance and flint-covered surfaces easily distinguish them. 
The geographic and physiographic location of Medina 
County with respect to the State of Texas and the major 
physiographic provinces is indicated on the accompanying 
sketch. 
TOPOGRAPHY AND DRAINAGE 
Geologic structure in Medina County to a great extent 
determines both the major and minor physiographic pro-
vinces. The direction of the drainage is also in general 
dependent upon geologic structure. 
North of the Balcones Escarpment, the topography of 
the county, though varied, is of a more gentle type than 
that immediately south of the escarpment. The Glenrose 
limestone, which in weathering affords a varied relief, 
through its physical properties, gives rise to more gentle 
slopes and less rugged hills, north of the Balcones Escarp-
ment. The cliffs which fringe the Edwards hills to the 
south of the escarpment are almost entirely wanting in the 
Glenrose area. The Glenrose hills are higher than those of 
the Edwards area, but much gentler in slope, smoother in 
appearance, and more conical in form. On all sides of the 
hills the Glenrose limestone weathers with equal rapidity, 
giving a uniform slope. The local highly indurated phases 
of the Edwards, with much flint, produce very rugged 
slopes. 
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North of the Balcones Escarpment the strata compdsing 
the Glenrose hills dip very gently toward the south. In 
the proximity of the Balcones fault this dip rapidly in-
creases from 5 feet to approximately 100 feet to the mile. 
As a rule the tops of the cuestas have a dip slope cor-
responding to the dip of the strata of the region in which 
they are located. 
South of the Balcones Escarpment the alternating more 
or less indurated strata of the different formations give 
a varied relief. With local exceptions the formations dip 
to the south, and in general the slope of the country is 
in a southerly direction. However, as the dip of the for-
mations is greater than the slope of the country, succes-
sively younger formations are encountered from north to 
south in the county. This is, however, slightly modified 
locally by various features. Since the dip of the strata is 
to the south and the formations are in general composed 
of alternately harder and softer layers, the resultant topog-
raphy is of the cuesta type, with northward-facing escarp-
ments. These cuestas pass under higher strata to the south 
with no break in themselves, the southern limit of their 
surficial exposure being marked by the northward-facing 
escarpment of the next younger strata. 
As the alternating formations are generally composed of 
more or less resistant layers, those formations which are 
composed of harder strata stand out as the prominent relief 
while the softer materials of the less resistant formations 
produce the valleys and the lowlands. The formations 
containing harder material have more abrupt northward-
facing escarpments, while the softer formations sometimes 
have no escarpments of their own, unless capped by harder 
formations. A familiar type of this class of topography 
is exemplified in two northward-facing limestone escarp-
ments, separated by a valley which is underlain by an argil-
laceous formation. The Del Rio clay, surficially outcrop-
ping between the older Georgetown-Edwards formation es-
carpment and the younger Buda formation scarp, is a typ-
ical example. 
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Since the dip of the county is in general to the south and 
southeast, the outcrop-strikes of the formations are in 
general east and west or northeast and southwest. A not-
able change in these strikes occurs in western Medina 
County. There is also a marked contrast between the 
strike of the Cretaceous and the Eocene formations. From 
the east boundary of Medina County the Cretaceous and 
Eocene formations outcrop in a general direction of slight-
ly southwest and northeast. In the western one-third of 
the county the strike of the Eocene formations rapidly turns 
to the south while that of the upper Cretaceous turns north-
ward. The general Rio Grande Embayment stratigraphy 
seems to be accountable for the change toward the south 
in the strike of the Eocene formations, but as yet there is 
no adequate explanation offered for the northward turn 
in the line of outcrop of the Upper Cretaceous strata in 
western Medina County. 
Over the surface areas of $Orne of the less resistant for-
mations there has been Cenozoic deposition of more recent 
material. As a rule these localities are confined to the 
less resistant formations. 
Edwards flint in the form of the Pleistocene-Uvalde for-
mation frequently covers the formations south of the Bal-
cones Escarpment and, regardless of the nature of the 
underlying formation, protects it from erosion. The Wil-
cox and Carrizo formations and the softer parts of the Es-
condido formation are thus often protected from erosion. 
The surface drainage of the county is in general to the 
south and southeast, coincident with the general dip of the 
strata and the slope of the country. Local structural move-
ments modify the general drainage conditions. A notable 
example is Cypress Creek, in the northeastern part of the 
county. This creek rises in the Glenrose limestone north 
of the Balcones Escarpment and flows southeast till it 
encounters the Balcones fault and the very resistant Ed-
wards limestone to the south. The course of the creek is 
then changed to due east and it flows in the Balcones fault 
till it empties into the Medina River. 
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In addition to the Medina River which drains the north-
eastern quarter of the county, the Hondo River and its 
main tributaries, West, Middle, and East Verde creeks, 
and Seco Creek, are the main drainage features of Medina 
County. Into these streams empty smaller tributaries 
which drain more local areas. 
The Medina River is the only stream which is permanent-
ly flowing throughout its entire course in Medina County. 
It is fed chiefly from springs in the Glenrose and Edwards 
limestones in the northern part of Medina County and in 
the area to the north. Except for a very short time after 
rains, all the remaining creeks in the southern part of the 
county are dry. Of these main intermittent streams which 
are generally dry in the southern part of the county, the 
Seco Creek, Hondo River, and Verde Creek, are practically 
permanently flowing in the northern part of the county. 
The water supplying these streams comes from fissure 
springs in the Glenrose and Edwards limestones, and after 
flowing along the stream courses for some distance, disap-
pears under the gravel in the creek and river beds. 
CLIMATE AND RAINFALL 
The location of Medina County between the semi-arid 
southwest and the more humid Gulf Coastal Plain affords a 
moderate climate with no excessive temperature. The 
hills in the northern part of the county break the force of 
the "northers" of the winter season, making the climate 
quite equable. No official records of temperature and rain-
fall are taken in Medina County and the data here included 
are obtained from personal observations and from the ob-
servations in adjacent counties. 
For Bexar County, Sellards2 records an average mean 
temperature of 69 ° F. with a range of from 40° F. in the 
winter to 106° F. in the summer. There is little difference 
between these temperature observations for Bexar County 
2sellards, E. H ., Geology and Mineral Resources of Bexar County. 
Univ. Texas Bull. 1869, p. 13. 
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and the temperatures which exist in Medina County. 
With the annual mean temperature of 69° F. there is a 
rainfall of about 28.4 inches. These conditions exist only 
in normal years. Much less rainfall occurs in years of 
drouth. 
For the fall and winter months, from October through 
March, the rainfall is generally a little less than two inches 
a month and during the remainder of a normal year it will 
average about 3 inches. 
THE BALCONES ESCARPMENT 
The line of demarcation between the Edwards Plateau 
on the north and the Gulf Coastal Plain on the south is 
the Balcones Escarpment. This escarpment is a prom-
inent topographic and physiographic feature, as well as an 
important geological consideration. The position of the 
Balcones Escarpment, which is determined by the main 
line of faulting of the Balcones fault zone, is in a general 
east and west direction across the northern end of Medina 
County. Topographically the escarpment is marked by an 
abrupt increase in the height of the hills to the north. 
Physiographically it is denoted by the more varied, though 
gentler, types of relief. The sharp-pointed hills with prac-
tically no vertical scarps, and gentle, grassy, talus-covered 
slopes, strongly contrast with the rugged , broken, irregular, 
lower hills to the south of the main fault. Geologically 
the Glenrose hills to the north, with distinctive lithologic 
and paleontologic features, are sharply demarcated from 
the hard, massive, flint-bearing, unfossiliferous Edwards 
limestone hills to the south of the main fault. 
The main Balcones Fault which marks the position of the 
Balcones Escarpment, enters Medina County on the east, 
eight miles south of the Bandera line, and turns slightly to 
the north as far as the middle of the county. West from 
this point it swings south and leaves the western boundary 
of the county some seven miles south of the Medina-Ban-
dera county line. Along its entire course the main Bal-
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cones fault is marked by the gently sloping Glenrose hills 
on the north and the slightly lower, massive, rugged, ftint-
bearing Edwards hills to the south. 
Although smaller faults are present in the Glenrose hills 
to the north of the Balcones Escarpment, the northern-
most main fault of the Balcones zone is located as de-
scribed. To the south there is also extensive faulting in 
the more recent formations. The detail of the entire Bal-
cones fault zone and associated structural features is dis-
cussed more fully under Structural Geology. 
SOIL AND VEGETATION 
With the exception of the river flood-plains and ter-
races, the different classes of soil and the associated vege-
tation are dependent upon geological formations. For each 
!----: ---------
1 G/enrose !ft/ls 
Edwards /fl/ls 
il:tenros~ 
/-11/ls 
Hills and Plain 
Figure 2 
Sketch map showing the main physiographic provinces of Medina 
County. 
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formation there is a typical residual soil which supports 
a characteristic vegetation. The calcareous and argil-
laceous formations of the northern part of the county 
weather differently and support a different vegetation from 
that which exists on the arenaceous formations of the 
southern part of the county. Under a discussion of the 
minor physiographic divisions which are practically de-
termined by the different geological formations, a more 
detailed discussion of the resultant soil and the associated 
plant life will be given. 
The flood plains of the streams have a heterogeneous com-
position of soils and rock fragments gathered from the 
different geologic formations exposed in the drainage area 
of the streams above any particular locality. These ter-
race deposits afford the best agricultural land in the county. 
MINOR PHYSIOGRAPHIC DIVISIONS 
Several divisions of the two major physiographic prov-
inces represented in Medina County can be made. In gen-
eral these physiographic divisions are coincident with the 
respective geological formations. However, two adjoining 
formations which are practically identical in physical prop-
erties are generally represented by a single physiographic 
division. The Eagleford and the Austin formations are an 
example of this combination. Though in places the Eagle-
ford shales and marls form a small valley to the north of 
the Austin hills, in general the two formations afford but 
one physiographic division. Since these divisions are con-
fined practically to the limits of one or more geological 
formations, their general extent is the same as the extent 
or the outcrop of the formations. Over practically the 
entire county, the direction of outcrop of the formations is 
mainly northeast and southwest. The names of the surfi-
cial geologic formations which afford types of physiography 
have been assigned to the corresponding physiographic di-
visions. 
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The Glenrose Hills: 
The area to the north of the Balcones Escarpment, which 
is the southern extension of the Great Plains, is referred 
to as the Glenrose hills. The surface formation over the 
entire area, with the exception of the very restricted ig-
neous intrusions, is the Glenrose limestone of the lower 
Comanchean-Cretaceous. This formation consists of thin-
bedded, moderately soft, alternating calcareous and argil-
laceous limestones, which, on weathering, afford a gentle 
slope. The greater resistance of the more indurated ledges 
and the undermining of these by the weathering of the 
marly ledges produces a banded appearance on the hillsides. 
The slopes are smooth and in general support considerable 
vegetation. The hills are generally quite high but their in-
clines are gentle. There is an entire absence of the rough, 
broken appearance of the Edwards hills to the south. The 
moderately soft, thin-bedded ledges afford no high vertical 
cliffs and even the headwater erosion of the streams pro-
duces practically no canyons. The entire topography is 
varied but gentle. On the lowlands and especially along 
the streams there is a quantity of grass and a considerable 
number of live oak trees. On the hillsides the chief vege-
tation is some grass, mountain cedar, and some small scrub 
oaks. 
The average height of the hills is about 200 to 300 feet 
above the stream valleys. 
The Edwards Hills: 
South of the Balcones Escarpment and extending east 
and west across the county, averaging about seven miles in 
width, are the flint-covered Edwards limestone hills. The 
entire surficial area of the Georgetown-Edwards limestone 
is included in this topographic division. This area is 
easily distinguished from the Glenrose hills by the exceed-
ingly rough and broken topography and the great amount 
of flint in and covering the surface formation. All of the 
hills are in general bounded on one side at least by a nearly 
vertical scarp from 10 to 30 feet high. Also there are some 
pockets or cavities filled with limonite which in weathering 
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often stains the flint or the entire surface soil to a deep red. 
The hillsides, unlike those of the Glenrose area, are rough, 
steep, and generally covered with large boulders. There 
is a less amount of mountain cedar and an increase in the 
number of scrub oaks and other shrubby trees. With the 
exception of the grass in the narrow valleys, there is little 
vegetation in the area occupied by the Edwards hills. 
The Del Rio Plain: 
Along the southern boundary of the Edwards flint hills, 
there is generally a narrow valley. With the exception of 
the central part of the Del Rio area, which has an average 
width of one and one-half miles, due to block faulting, this 
valley is less than one-half mile in width. Its location is 
due to the position of the soft material of the Del Rio for-
mation. This formation is composed chiefly of soft yellow 
clay with a few thinly bedded, more or less indurated 
ledges. On recently weathered surfaces the Del Rio forma-
tion is yellow or reddish-brown but when mixed with humus 
is generally almost black. The surface outcrop is at once 
recognized by the great amount of flat nodular limonite 
particles, as well as by the abundance of E xogyrn arietina, 
a small coiled oyster, found at recent surface exposures. The 
Del Rio area, lying between the Edwards flint hills on the 
north and the Buda limestone hills or ridge on the south, 
furnishes excellent agricultural lands. The chief native 
vegetation of the Del Rio plain is grass and in addition, 
considerable mesquite, with some live oak. 
The Buda Ridge: 
Demarking the Del Rio valley on the south is a narrow 
ridge of hard white limestone. Its areal extent is prac-
tically equivalent to and conformable with the Del Rio 
plain , since the same block faulting has determined the 
areal width of each formation. This area is more cor-
rectly referred to as a ridge than as a range of hills, 
for the Buda area stands only some 40 to 50 feet above 
the Del Rio plain. However, this upland is distinctly 
marked from the Del Rio plain both by physiographic and 
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geologic features. The surface is rough and not unlike 
the non-flint-bearing low hills of the Edwards limestone. 
The soil is thin, highly calcareous, and filled with frag-
ments weathered from the underlying limestone. The 
principal vegetation is scrub oak. Occasionally the Buda 
limestone extends to the north as a reentrant tongue in 
the Del Rio area. Under these conditions it forms a cap 
which protects the underlying Del Rio clay from weather-
ing. 
The Austin Hills: 
An area of low chalky, or marly limestone hills extends 
across Medina County in a general southwest-northeast 
direction till in the western part of the county, conformable 
to the other Upper Cretaceous formations, the Eagleford 
and Austin formations swing to the north. In general, 
the Eagleford area is not distinguished from the Austin 
area for the two formations are in general physically very 
similar. Occasionally, there is a narrow Eagleford valley, 
to the north of the Austin hills. This, however, has in-
sufficient areal extent to warrant mapping. Recently 
weathered surfaces of the Austin formation afford low buff 
or white chalk hills. Upon further weathering the chalk 
mixes with humus and forms a deep black clay loam, which 
is a highly desirable soil for agricultural purposes. 
The basal and harder phase of the Austin formation 
gives the most prominent relief, while the more marly or 
upper part of the formation sometimes weathers to a soil 
phase greatly resembling the Anacacho-Escondido plain. 
The chief natural growth on the hills is live oak trees and 
in the lowlands, mesquite in abundance. 
The Anacacho-Escondido Hills and Plains: 
The uppermost Cretaceous formation in Medina County 
affords two distinct types of physiography. This varia-
tion is due both to lithologic changes in the strata compos-
ing the formation, and to the protective capping of the 
Edwards flint which has been later deposited over the 
area. 
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In the eastern part of the county the Escondido forma-
tion is represented physiographically by flint-covered inter-
bedded yellow-brown limestone and clay strata. This is 
particularly evident in the area between Castroville and 
Dunlay and from these points following the Southern 
Pacific Railroad to Noonan and Haass. 
In the western part of the county, south and west of 
D'Hanis, similar conditions are found. The basal part of 
the Escondido is more marly in all parts of th~ county 
while the upper part is more calcareous. This to a great 
extent accounts for the Escondido hills in the southern 
half of the area of the Escondido outcrop. The increase in 
calcareous matter from east to west across the county, both 
in the Anacacho and the Escondido formations, is probably 
chiefly responsible for the greater number of hills in the 
western part of the county. In this part of the county, 
there is also much more Edwards flint in the Uvalde forma-
tion which caps and protects the strata from erosion. 
To a great extent, structural conditions are responsible 
for the absence of Anacacho hills in the central part of the 
county. Through the entire central part of the county, 
the Anacacho has been faulted beneath the surface, thus 
eliminating the possibility of its forming hills. 
Through the entire central part of the county the Es-
condido is represented by a broad flat plain with little re-
lief. The soil is deep black clay loam, and highly pro-
ductive. 
Midway-Wilcox Hills and Plains: 
The entire Midway group and the basal part of the Wil-
cox group, because of their calcareous content, form a 
range of hills across Medina County. Whenever observed 
there was found a covering of Edwards flint, varying from 
a thin veneer to deposits ten to fifteen feet in thickness. 
The entire Midway group is composed of impure limestone, 
while in the Wilcox the calcium carbonate is present in the 
nature of arenaceous limestone lenses which are common 
in the shale of the basal Wilcox. In the upper part of the 
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group the shales predominate and afford a plain with little 
relief. The Midway and lower Wilcox weather to gray and 
reddish-brown, respectively, while the upper Wilcox 
weathers to deep blood-red. The soil of the Wilcox area 
from north to south increases in amount of sand. The 
chief growth is mesquite, but along the streams there are 
in addition some live oak trees. 
The Carrizo Hills: 
The surface exposures of the Carrizo formation weather 
to a plain with low hiTis. The entire area is deeply cov-
ered by a coarse gray-white sand. In some instances the 
higher hills are capped by Uvalde flint. As the exposed 
part of the formation is quite uniform physically, the 
physiography of the country is correspondingly uniform. 
Wherever the basal part of the formation is exposed in 
section it stands out as a deep red, coarse sand-hill not un-
like the uppermost exposed Wilcox. 
The vegetation is chiefly deciduous. 
The Flood Plain: 
Flood plains are present in Medina County, especially 
along the Medina and Hondo rivers. These formations 
are referred to the late Pliocene or Plei;itocene and Recent. 
Sellards has distinguished three flood plains or terraces in 
the deposits of Bexar County which are later than Miocene 
in age, but no attempt has been made to carry this distinc-
tion into Medina County. The alluvial deposits in Medina 
County are all referred to the Leona formation and the 
area overprinted on the underlying geologic formations. 
GEOLOGY 
The surface rocks of Medina County belong to two dis-
tinct classes, dependent upon their origin. Those occupy-
ing practically the entire county are referred to the sedi-
mentary class, because of their deposition as sediments. 
Those occupying in situ three small areas in the north-
ern part of the county, having been intruded to their pres-
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ent position as molten magma, are referred to as igneous 
rocks. 
Three divisions of the sedimentary rocks can also be 
made, dependent upon the type of sedimentation under 
which the deposition took place. The principal division is 
composed of those sediments laid down at the seashore or 
in the sea bottom, which are of marine origin. The second 
division is composed of those sediments deposited in fresh 
water, such as lakes, rivers and streams, and hence of lacus-
trine origin. The smallest division is made up of those 
sediments which were laid down on land by agencies other 
than water. These are generally almost unconsolidated and 
of Pleistocene or Recent age. The sediments of land origin 
include caliche, detrital material which has not been moved 
from the locality at which it was derived, and such asso· 
ciated materials. 
The marine sediments belong to the Cretaceous and 
Eocene periods. The igneous rocks dating from the time 
of their intrusion, are very probably of Eocene age. It is 
not known at exactly what age the fresh water sediments 
were laid down but they probably range from late Pliocene 
through Pleistocene and Recent age. Deposition of this 
type is taking place to a great extent at the present time. 
The land deposits are assigned to the Recent period. 
Deposition of this type is also occurring daily. 
The total marine sediments of about 3600 feet are divided 
between the Cretaceous and the Eocene series, approxi-
mately 2800 feet being assigned to the Cretaceous and about 
800 feet to the Eocene. 
The fresh water sediments total approximately 100 feet 
and are referred to the Leona formation. Land deposited 
sediments range from a mere veneer to a thickness of 40 
or 50 feet, and are included in the Uvalde and Leona forma-
tions. 
THE GEOLOGIC MAP 
AREAL GEOLOGY 
The surface formations of Medina County are repre-
sented on the geologic map in as much detail as is practi-
cable with the scale and accuracy of the base map. 
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The Uvalde and Leona formations which are alluvial ma-
terial of Pliocene to Recent age, to a great extent form a 
mantle over the entire central half of the county. In thick-
ness these formations vary from practically zero on the 
uplands to approximately 100 feet locally in the Medina and 
Hondo River valleys and banks. 
In general, however, they appear as a thin mantle through 
which the underlying formations project with sufficient ex-
posures to be accurately mapped. In mapping, the forma-
tions underlying the Uvalde and Leona have been shown in 
the positions which they occupy, and the Uvalde and Leona 
indicated by the overprint. This is considered the most 
satisfactory method since the chief object is to show as 
much of the geology of the county as possible. Only the 
thicker areas of the Uvalde and the Leona formations are 
shown, since a thin veneer covers most of the central part 
of the county. 
The exposures of the underlying formations, though small, 
are frequent enough in occurrence to permit an accurate 
mapping of all the geological formations. 
STRATIGRAPHIC GEOLOGY 
Regardless of their origin all of the surface rocks in 
Medina County belong to the Mesozoic and Cenozoic eras. 
To the Mesozoic era belong the Comanchean and Upper 
Cretaceous systems with their numerous subdivisions. To 
the Cenozoic era belong the Eocene sediments and all later 
deposits. The igneous rocks also very probably came into 
their present position in the Eocene-Cenozoic and are con-
sequently referred to as of Eocene age. With the exception 
of the Upson clay, no formation which is not exposed at the 
surface has been reached in any subsurface exploration. 
The Travis Peak formation of the Comanchean-Cretaceous 
undoubtedly underlies the Glenrose formation north of the 
Balcones Escarpment, as it has been reached in deep ex-
plorations in Bexar County, but so far as known there are 
no tests in Medina County deep enough to pass below the 
Glenrose limestone. 
Pre-Cretaceous sedimentary material, possibly Carbonif-
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erous, may perhaps be reached under the Comanchean north 
of the Balcones Fault. It is probably not present in Bexar 
County but is present farther to the west and possibly has 
its eastward extension in Medina County. 
Pre-Cretaceous schists were encountered along the Bal-
cones fault zone in Bexar County. However, no test in 
Medina County has been carried deep enough to prove the 
presence or absence of these schists. 
THE MESOZOIC 
THE COMANCHEAN-CRETACEOUS 
The Comanchean series of the Cretaceous, exposed in 
Medina County, is composed of some 1200 feet of limestones 
included in the Fredericksburg and Washita divisions. From 
the base to the top of the series, with one exception, there 
is a decrease in the amount of argillaceous and arenaceous 
material with a corresponding increase in the calcareous 
content. 
The Del Rio clay near the top of the Comanchean is the 
exception to the general statement. The formations of the 
Comanchean-Cretaceous exposed in Medina County in as-
cending order are: the Glenrose, Walnut, Comanche Peak, 
Edwards, Georgetown, Del Rio, and Buda. Their position in 
the geologic column and their thickness are shown in Plate 1. 
TRINITY DIVISION 
The Glenrose Formation 
The oldest strata exposed at the surface in Medina County 
belong to the Glenrose formation of the Comanchean-Cre-
taceous. Though considerably softer than the Edwards 
formation with which it generally has contact because of 
faulting, the Glenrose limestone has approximately the same 
physical characters as the intervening Walnut and Comanche 
Peak formations. The strata principally include moderately 
soft argillaceous and arenaceous yellow limestones which 
carry no flint. The alternating harder and softer strata 
in weathering give a banded appearance to the hillsides. 
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The more calcareous ledges are harder than those con-
taining argillaceous material and, in weathering, project 
over the softer strata. In general, the harder ledges are 
from one to three feet in thickness, persistent over consid-
erable areas, and quite uniform in texture. Although this 
average thickness of these limestone ledges is generally 
found, strata of a much greater thickness are often encoun-
tered. In localities these heavy limestone ledges are ex-
ceedingly porous and often honey-combed. Inside the cav-
ities there are often replacements of crystal silica and oc-
casionally of celestite. 
Though the calcareous ledges are the most resistant 
strata of the Glenrose formation, they are distinctly softer 
and more susceptible to weathering than the Edwards lime-
stone. · 
Alternating with the harder strata are ledges or horizons 
of soft, argillaceous, marly limestone. The ledges have a 
considerable range in thickness, varying from six inches to 
three feet. These ledges are composed of thin, marly laminre 
from one-eighth to one-half inch in thickness. In weath-
ering, these softer ledges tend to split along the bedding 
planes and to break into thin flags from two to four inches 
in length. The tendency on the whole is for these argilla-
ceous ledges to develop a shaly appearance. There seems 
to be approximately an equal development of the calcareous 
and the argillaceous ledges. The calcareous, honey-combed 
ledges, though not universal in the formation, are never-
theless common ; and without criteria from fossils, are diffi-
cult to distinguish from the non-flint-bearing ledges of the 
Edwards formation. 
The general physical characters of the Glenrose limestone 
remain practically uniform throughout. There is about 
as much argillaceous matter in the base as at the top of 
the formation. No ft.int has been found anywhere in the 
Glenrose formation. 
There is little difficulty in distinguishing between the 
Glenrose and the Edwards formations. Lithologically they 
are· very distinct, with the exception of the honey-combed 
phase of the Glenrose and the non-flint-bearing part of the 
Edwards. Generally the yellow, soft, argillaceous or are-
naceous, impure limestone interbedded with shaly marl 
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ledges, is easily differentiated from the massive, hard, gray, 
flint-bearing Edwards limestone. 
Paleontologically the Glenrose formation 1s very dissim-
ilar to the Edwards limestone. The former is highly fos-
siliferous, especially in the marly ledges, while the latter is 
very poorly fossiliferous throughout. Tylostoma peclerna-
lis, Cyprina sp., Turritella sp. (numerous), Homomya 
(abundant) cf. Cragin are common throughout the Glen-
rose formation and readily distinguish it from the Edwards 
formation. 
About 150 feet of the Glenrose formation are exposed 
in Medina County and the identification of the remainder 
of the formation from well records is rather difficult. The 
thickness given for the formation in Bexar County, by 
Sellards, is 800 feet, and this is probably nearly the thick-
ness of the formation in Medina County. 
In a water well on the King Ranch in the northern part 
of Medina County, over 500 feet of Glenrose material were 
penetrated. The mouth of the well is approximately 200 
feet below the top of the Glenrose formation. It is thus 
evident that there are over 700 feet of Glenrose limestone 
present in Medina County. 
North of the main fault of the Balcones fault zone the 
area is almost entirely covered by the Glenrose formation. 
Small local outcrops of the Walnut and Comanche Peak 
formations are found in one locality in the fault zone to the 
north of the Edwards limestone area. 
The topography of the Glenrose area is distinctive. The 
hills, though generally higher than those of the Edwards 
area, are much less rugged and have a banded appearance 
due to the alternating hard and soft ledges. There are 
practically no bluffs or cliffs on the Glenrose hills. The 
slopes are more gentle and support a much greater vegeta-
tion than the Edwards hills to the south. The soil of the 
Glenrose area is much deeper than the Edwards area and 
there is no flint in or covering the Glenrose formation. 
Two and seven-tenths miles north of the Nixon Ranch on 
the Utopia road the main fault of the Balcones fault zone 
was located within one-eighth of a mile horizontal distance. 
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On the south side of a narrow valley the massive, hard, 
gray, unfossiliferous, flint-bearing Edwards limestone is. 
well exposed and one-eighth of a mile farther to the north, 
soft, yellow, marly fossiliferous limestone of the Glenrose 
formation was found. The Comanche Peak and Walnut 
formations have evidently been entirely eroded from the 
top of the Glenrose area and they were not found in the 
fault at this locality. 
To the north of this locality, at least as far north as the 
Bandera County line, the entire area is covered surficially 
by the Glenrose formation. The topography, though show-
ing much variation, has none of the rugged nature of the 
Edwards area. The slopes are quite gentle, grass-covered, 
and have none of the flint which is characteristic of the 
Edwards area. 
At the first crossing of the Hondo River, one-half mile 
south of the Rothe Ranch, 16 miles north of Hondo, on the 
Hondo-Tarpley road, the Glenrose limestone is found in 
contact with the Walnut and Comanche Peak formations, 
north of the main Balcones Fault. The Glenrose area in this 
region is very readily distinguished from the Edwards area. 
The Edwards bluffs along the south bank of a small stream, 
which flows for a short distance in the fault, rise solid and 
massive for some seventy-five feet. They are the charac-
teristic hard, gray, vertical bluffs of massively bedded flint-
bearing Edwards limestone. To the north is found the 
soft, yellow, non-flint-bearing, fossiliferous Glenrose form-
ation. 
One mile south of the junction of Middle and West Verde 
creeks, the contact of the Edwards and the Glenrose form-
ations is again found. At this locality the intervening 
formations are absent. The flint-bearing, massive, hard, 
gray Edwards limestone is faulted against the soft, marly, 
fossiliferous Glenrose formation. 
Two miles east of south from the locality where the East 
Verde Creek crosses the Hondo-Bandera road, the contact 
of the Glenrose with the Edwards was again established. 
As far north as the fault itself, the surface is covered with 
large, pitted, flint-bearing, hard, gray, unfossiliferous boul- -
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ders which in places cover the underlying bedrock of the 
Edwards formation. North of the fault there is no flint 
and the soft argillaceous limestone and marly ledges are 
highly fossiliferous with Homomya and Tylostoma sp. 
The course of the water from Indian and Moccasin 
springs and the change of direction in the last half of the 
course of Cypress Creek, at once indicate some abnormal 
geologic condition. The remaining drainage of the sur-
rounding area is to the south while the waters from Indian 
and Moccasin springs as well as Cypress Creek in the last 
half of its course, flow due east. 
The main Balcones Fault is accountable for the change 
in the direction of drainage in this area. The two springs 
just mentioned have their origin in the fault and their 
waters follow east along the fault. Cypress Creek rises in 
the Glenrose area and in common with the other creeks 
of the area, starts on its course to the south. This course 
is continuous through the Glenrose area, but when the 
water meets the massive hard bluffs of the Edwards lime-
stone along the south side of the north fault of the main 
Balcones fault zone, the course of the creek is directed to 
the east along in the fault itself, as are the waters from 
Indian and Moccasin springs. 
On the south side of a draw which carries the waters of 
Indian and Moccasin springs and which is the course for 
the last one and a half miles of Cypress Creek, the massive 
bluffs of the hard, gray, flint-bearing Edwards limestone 
stand practically vertical for 60 to 70 feet. On the north 
of the draw are the soft, yellow, fossiliferous Glenrose 
strata. 
Two miles northeast of the main dam on the road to 
Bandera, the contact of the Glenrose and the Edwards is 
found. Both of these formations have 'typical exposures 
within one-eighth of a mile. There is no difficulty in placing 
the position of the contact at this point. 
Again on the road north from Cliff to the Galligher ranch, 
two miles north of Cliff, the massive Edwards limestone is 
found faulted against the yellow, thin-bedded, fossiliferous 
Glenrose formation. To the north, the entire area in Me-
dina County is covered by the Glenrose formation. 
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FREDERICKSBURG DIVISION 
The W ,alnut Formation 
Only a limited amount of the Walnut clay is exposed in 
Medina County. The exposures also occur under very dif-
ferent geological conditions. 
On the Tarpley road, 16 miles north of Hondo and one-
half mile south of the Rothe Ranch, the Walnut clay is found 
in the south bank of the creek. The base vf the formation 
could not be seen but some fifteen feet of medium soft, cal-
careous clays were found at the north wall of the main 
Balcones Fault. North of the clays exposed at this locality, 
the Glenrose limestone is exposed over the entire area. Over 
the Glenrose area to the north, there is no Walnut clay ex-
posed. It, as well as the overlying formations, has been 
eroded, leaving only the Glenrose at the surface. Imme-
diately to the south of the main Balcones Fault, the Walnut 
clay is found under the Comanche Peak formation, which in 
turn underlies the Edwards limestone. The entire displace-
ment of the faulting has not been sufficiently great to pre-
vent the drainage at this point, flowing in the fault, from 
exposing the Walnut clay, though this exposure is only very 
local. To the south, the formation is covered by the over-
lying Comanche Peak and Edwards limestones. 
Most of the Comanche Peak strata exposed in this area are 
highly tilted to the south, indicating that the greater part 
of the exposure is due to the drag in the fault of the down-
thrown side to the south. Thus the Walnut clay is exposed 
just south of the foot wall of the Balcones Fault and it 
dips steeply to the south and under the younger formations. 
At this locality, the Walnut clay is exposed for about a mile 
along in the main Balcones Fault. The probable increase in 
the throw of the fault, the absence of practically any heave, 
with the accompanying drag of the downthrown side and the 
less developed drainage at this locality in the fault are all 
directly responsible for the termination of the outcrop. 
The Walnut formation here exposed consists of medium 
hard, calcareous clays or marls with some arenaceous mat-
ter. At the bottom of the exposed section the clay is more 
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argillaceous, and becomes more calcareous and slightly nod-
ular towards the top. It grades imperceptibly into the over-
lying nodular Comanche Peak limestone. 
Throughout the Walnut clay there is an abundance of the 
oyster, Exogyra texana, which is characteristic of this form-
ation. Associated with it are Gryphea pitcheri, Echinoid 
sp., Cypricardia texana, Pholadomya sp., Turritella sp., 
Gastropod sp., Homomya, Protocardia, and Tylostoma pe-
dernalis. 
On the Medina River in the vicinity of the main irrigation 
dam the Walnut formation is again exposed. In this lo-
cality its appearance in the lower wall of Medina River is 
due almost entirely to the more highly developed drainage 
of the region. South of the main Balcones Fault, the Me-
dina River has cut through the Edwards limestone which 
covers the ~urface and has exposed the Comanche Peak, 
Walnut and Glenrose formations, respectively, underlying 
the Edwards limestone. The Glenrose is only very locally 
exposed in the base of the bluffs and in the river bed. Over 
it are about twenty feet of Walnut clay, containing E xogyra 
texana in considerable abundance, together with other as-
sociated Walnut clay fossils. 
The twenty feet of section exposed in the Medina River 
banks very probably represent practically the entire thick-
ness of the Walnut formation in Medina County. 
The Comanche Peak Formation 
Under geological conditions practically identical with 
those discussed as determining the amount of the Walnut 
formation exposed in Medina County, are found similar ex-
posures of the Comanche Peak formation. 
Immediately to the south of the foot wall of the main 
Balcones Fault are some 30 or 35 feet of argillaceous nodular 
limestone overlying the Walnut formation. The Comanche 
Peak formation is likewise exposed because of the same 
structural conditions which govern the amount of Walnut 
clay exposed at this locality. The drag toward the down-
thrown side of the fault, together with considerable heave, 
has given approximately equal exposures of both the Wal-
nut and Comanche Peak formations. 
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In section, the Walnut clay gradually grades upward with 
a loss of argillaceous matter and an increase in calcareous 
content, into the nodular Comanche Peak limestone. There 
is no definite demarcation between the two formations 
but in a vertical section of five feet at the top of the 
Walnut clay there is a distinct change. The paleontologic 
contrast is much more noticeable than the lithologic change. 
Most of the Walnut clay fauna disappears and with the 
exception of Gryphea pitcheri, an undetermined Ostrea 
sp., and a pelecypod resembling Homomya, no fossils were 
obtained from the Comanche Peak formation. The sudden 
termination of E xogyra te;rana which is so abundant in and 
characteristic of the Walnut formation, together with the 
associated fauna, denotes a change between the Walnut 
clay and the Comanche Peak limestone which is more abrupt 
than anything suggested by the lithologic trans~tion. 
In the base of the bluffs of the Medina River in the vi-
cinity of the main irrigation dam, the Comanche Peak lime-
stone is found overlying the Walnut clay. There is no dis-
tinct physical break between the Comanche Peak limestone 
and the underlying Walnut clay or the overlying Edwards 
limestone. Though a section of 5 to 10 feet at the contact 
between any of the formations from the Glenrose to the 
Edwards shows considerable physical dissimilarity between 
its base and its top, it is difficult to define to a foot or less, 
the contact between any of the formations just mentioned. 
At its top the Comanche Peak limestone becomes more mas-
sive and the nodular characters disappear. Again, without 
any distinct break the Edwards limestone overlies the Co-
manche Peak formation. 
To the Comanche Peak formation there is then assigned 
iapproximately thirty feet of nodular material overlying 
the Walnut clays which carry E xogyra texana, and under-
lying the massive, hard, gray, flint-bearing Edwards lime-
stone. 
WASHITA DIVISION 
The Georgetown-Edwards Formation 
Although it is recognized that in Medina County there 
are about 40 feet of Georgetown limestone overlying the 
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Edwards formation, all the material between the Comanche 
Peak and the Del Rio formations has been included in the 
Georgetown-Edwards formation. In Medina County there 
is insufficient lithologic dissimilarity to warrant the dis-
tinction upon physical characters alone. Also insufficient 
data regarding the range of the respective faunas of the 
Edwards and Georgetown formations have been obtained 
to make practicable the distinction upon paleontologic cri-
teria. Kingena wacoensis Roemer is supposedly character-
istic of the Georgetown formation, but not enough speci-
mens were found to define the Georgetown limestone as a 
mappable unit. This fossil has also been found in Medina 
County and in Uvalde County in limestone which is quite 
evidently of Edwards age. 
The Georgetown formation is generally considered to be 
:a non-flint-bearing formation, but in Medina County flint 
has been found in the limestone 15 feet below the Del Rio 
formation. There are also horizons of considerable thick-
ness where at least locally the lower part of the Edwards 
formation carries no flint. For these reasons the George-
town formation has not been mapped separately but in-
cluded as the upper 40 feet of the Georgetown-Edwards 
formation. 
Throughout its entire thickness the Georgetown-Edwards 
is a remarkably uniform formation of massive, heavy, ir-
regularly-bedded and jointed, gray limestone, generally car-
rying considerable flint. In the basal 50 feet there is some 
nodular material which becomes more argillaceous toward 
the bottom of the formation, where it is distinguished with 
difficulty from the uppermost nodular calcareous Comanche 
Peak limestone. The fossils of the two formations are 
:easily distinguished. About 50 feet above its base, the 
Georgetown-Edwards formation loses its nodular texture 
.and becomes more calcareous· and dense. In the basal nod-
ular part there is considerably less flint. With the decrease 
of the argillaceous matter the limestone becomes more cal-
·careous and flint-bearing. The flint is generally present as 
oblong concretions approximately six inches thick and from 
one to two feet long. There is also much chert in the form 
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of lenses six to eight inches thick and sometimes as much 
as 12 to 15 feet in length. Most of these lenses are :not 
over six feet in length. The color of the chert is generally 
dark gray, light blue-gray, and slightly bluish-black. This 
chert in many instances has entirely, replaced the fossils of 
the Georgetown-Edwards formation and it is from this 
formation that the flint of the Uvalde formation is obtained. 
Several Edwards fossils, principally Pectens, have been 
obtained from the Uvalde flint in the south and south-
western part of Medina County. 
Though there are flaggy and argillaceous phases of the 
Georgetown-Edwards limestone, the great part is m.edium 
fine-grained and crystalline. Wherever the argillaceous 
matter is present the limestone is more yellow in color, in-
stead of a blue-gray or gray. 
The Georgetown-Edwards formation is moderately mas-
sive-bedded. The individual beds generally average three 
to four feet in thickness, though in localities they are more 
nearly one foot thick. This thin-bedded phase is generally 
fourid where the amount of clay in the limestone increases. 
As a rule the bedding is quite even, at least locally, and the 
joints, though not as well defined as those in the Austin 
chalk, are quite distinct. The moderately thick bedding 
and medium interval of jointing cause the limestone to 
weather into boulders which are two to three feet in diam-
eter. Almost universally the limestone in weathering de-
velops a pitted or channelled appearance. This type of 
weathering is due to the solvent action of rainwater falling 
upon the often heated rock surface. The solvent action 
generally is most effective along the joints, however small 
or immature they may be. When fractured, the limestone 
generally breaks along the small channels weathered in the 
surface. This is due not so much to the weakening of the 
rock along these lines from solvent action of water, as to 
the fact that the position of these surface channels has been 
determined by the joints in the rocks. Within the large 
limestone blocks which have become detached from the main 
rock body, there are series of joints becoming finer and finer 
till the last recognizable set generally includes a portion of 
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rock not over an inch square. It is along the joints that 
rainwater has the best access and consequently there is 
more calcium carbonate dissolved from the rock along the 
surface strike of the joints. 
The compactness of the Georgetown-Edwards formation 
except in the lower argillaceous 50 feet, produces a char-
acteristic ringing sound when struck with a hammer. Upon 
exposure to weathering the rock does not soften rapidly 
and in some cases seems to be even harder than when de-
tached. 
Over the entire Georgetown-Edwards area the surface 
topography is exceedingly rough and varied. The rough, 
pitted, and channelled appearance of the boulders and bed 
rock itself adds considerably to the broken relief of the re-
gion. Without exception the area of surficial outcrop of 
the Georgetown-Edwards limestone is the roughest and most 
broken country in Medina County. 
Over this area there is a great amount of flint derived 
from the Georgetown-Edwards limestone. When these flint-
boulders are exposed for any considerable time, they are cov-
ered by a thin film of calcium carbonate and are stained to 
a deep red from oxidation of the contained iron. The boul-
ders vary from mere pebbles an inch or two in diameter to 
masses three or four feet in diameter and weighing several 
hundred pounds. 
Since the stream drainage is to the south, the detrital 
material from the Georgetown-Edwards formation, chiefly 
flint, is found as a mantle covering the more recent forma-
tions to the south. Also since the drainage is in this: direc-
tion and the Glenrose formation lies to the north and con-
tains no flint, the absence of flint on the surface to the 
north of the Georgetown-Edwards area denotes the prox-
imity, if not the actual presence, of the Glenrose formation. 
In this connection the Walnut clay and Comanche Peak 
formations have too small an areal exposure to be an im-
portant consideration. 
The origin of the chert of the Georgetown-Edwards form-
ation is chiefly from siliceous agencies, probably silici-
spongae inhabiting moderately warm water of a medium 
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depth in the Cretaceous sea which existed when the George-
town-Edwards formation was being deposited. The pres-
ence of some argillaceous material in the Georgetown-Ed-
wards limestone as well as the siliceous matter from the 
sponges, denotes medium depth of water conditions, suffi-
ciently far from shore to permit quiet deposition chiefly 
of calcium carbonate, yet close enough to shore to permit 
the growth of sponges and the deposition of some argilla-
ceous matter. 
The limestone of the Georgetown-Edwards formation is 
quite cavernous. In some instances these caves are of con-
siderable size and when at sufficiently low eleva.tion some-
times permit small underground streams to reach the sur-
face as channel or fissure springs. 
In surficial extent the Georgetown-Edwards formation 
covers slightly more area than the Glenrose limestone, from 
which it is sharply defined lithologically, paleontologically, 
and structurally. The main fault of the Balcones fault zone 
extending south of west across the northern end of Medina 
County, denotes the contact of the Georgetown-Edwards 
limestone with the Comanche Peak formation, or, in the 
absence of the Comanche Peak and Walnut formations, 
through faulting, this main fault denotes the contact of the 
Georgetown-Edwards with the Glenrose formation. The 
contact of the Georgetown-Edwards with the older forma-
tions on the north is marked by the northernmost fault of 
the Balcones fault zone. Minor faulting also delimits in 
places the southern extension of the Georgetown-Edwards 
formation. The excessive faulting in the vicinity of, and 
to the east of, Medina River, is responsible for the compara-
tive size of the formation outcrops east and west of the 
river. 
The topography of the Georgetown-Edwards belt is ex-
ceedingly rough and broken. This geologic and physio-
graphic belt maintains a width of approximately six miles, 
across the greater part of the county west of Medina River. 
West of Seco Creek it narrows rapidly and at the western 
county line only some two and one-half to three miles of 
areal width are exposed. East of the Medina River the 
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Georgetown-Edwards belt uniformly widens from one mile 
at the Medina-Bexar County line to two miles wide at the 
Medina River. 
The vegetation of the Georgetown-Edwards is character-
istic of the distinctly broken and hilly country. The soil, 
with the exception of the stream valleys in which are con-
centrations of the Georgetown-Edwards soil enriched by 
older and more argillaceous material from the north, is poor 
and thin, and supports a scanty vegetation. The native 
vegetation is chiefly small oaks, cedars, and, on the lower 
slopes, some mesquite. The soil of the uplands is highly 
calcareous and where the surface has much flint as a mantle, 
the soil is distinctly red. In nearly all places the bed rock 
projects through the thin soil mantle. There is, generally, 
sufficient soil to support a good grass under a moderate 
amount of rainfall. The uplands are desirable ranch lands 
while the valleys can be utili~ed for farming. 
The fossils of the Edwards division of the Georgetown-
Edwards formation are not abundant, but 1R equienia texana 
Roemer, Monopleura sp., and Radiolites are quite frequently 
found. The Rudistid family comprises the greater amount 
of the common fossils. In the upper Edwards and in the 
Georgetown formation, Kingena wacoensis, Gryphea pitch-
eri, with some Radiolites, are found. 
The average thickness of the Georgetown-Edwards form-
ation in Medina County is about 500 feet. 
The Del Rio Formation 
Probably the most readily identified formation in Medina 
County is the Del Rio clay. Both the physical and biologic 
characters are constant throughout the county and no diffi-
culty is experienced in the identification of the formation. 
The position of the Del Rio clays above the hard, massive, 
gray-white Georgetown-Edwards limestone and below the 
buff-colored, nodular Buda limestone also assists in its iden-
tification. For the most part, the Del Rio formation con-
sists of soft, slightly arenaceous clays. In subsurface ex-
plorations, the material is generally light blue in color but 
on weathered surfaces it is predominantly yellow, though 
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often stained to a dark brown or red by oxide of iron. 
Interbedded in the soft shales are harder layers of calca-
reous clays, which in some instances are consolidated into 
argillaceous limestones. These limestone layers are gen-
erally from three to four inches thick and weather into 
large brown flags about one and one-half to two feet long 
and two to three feet wide. These flags are found mainly 
in the lower part of the formation. 
In addition to the general lithologic characters of the 
Del Rio formation and its position in the geologic column, 
both of which make its distinction evident, there are two 
criteria which are peculiar to the Del Rio formation in 
Medina County. The abundance of the small oyster E xo-
gyra, arietina which is confined to the Del Rio formation 
is a definite means of identification. No exposure of the 
Del Rio was found in Medina County where there was not 
an abundance of this small oyster. On weathered slopes 
the ground is generally covered with this fossil. 
Pyrite of iron in the unweathered blue clays of the Del 
Rio formation, which decomposes, upon exposure, to fiat 
nodules of limonite approximately one-half inch wide by 
one inch long, has been found wherever the Del Rio clay 
outcrops in Medina County. At all exposures found, the 
surface which is underlain by the Del Rio clay is covered 
with these fiat limonite nodules. In passing over the 
country the presence of the Del Rio formation can at once 
be detected by the appearance of the limonite. Toward the 
outcrop of the Del Rio the amount of limonite increases 
and mixed with it are numerous Exogyra arietina. Thus 
most of the surface exposures are of yellow clay covered 
with limonite particles and numerous specimens of Exogyra 
arietina. In some instances the calcareous clays in the form 
of flags containing Exogyra arietina are found. These flags 
are really masses of Exogyra arietina held together by a 
calcareous clay. 
In addition, the fossil N oclosaria texana is quite common 
as are numerous small gastropods and pelecypods. In many 
instances the fossils are replaced by limonite. It is quite 
probable that the original replacement of the fossil was iron 
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pyrite which has later been changed to limonite. The del-
icate markings of the surface of the fossils are generally 
destroyed, as would be expected. Close observation of the 
unweathered material would determine if the original re-
placement is iron pyrite, as considered, or if, as seems less 
probable, the replacement has taken place since the iron 
pyrite has been changed to limonite. 
The diminutive size of the fossils of the Del Rio, and 
especially in the upper part, since they are associated with 
much iron pyrite, indicates that the chemical conditions in 
the waters in which these fossils lived were conducive to 
retardation of growth in the fossil life. These conditions 
resulted in a dwarfed fauna associated w'ith iron pyrite or 
its weathered form, limonite. Similar conditions have been 
observed in the Paleozoic formations of New York State, 
and recently Adkins 3 has encountered identical results in 
the Weno and Pawpaw formations of north. Texas. 
West of Hondo River the Del Rio formation occupies a 
surface width of from a quarter to a half mile and at all 
places it is readily traced upon the surface. A half mile 
south of the Nixon Ranch these fossiliferous limonife-bear-
ing clays are exposed at the side of the road. Here as 
usual they occupy a narrow belt, a topographic valley be-
tween the Georgetown-Edwards hills on the north and the 
Buda limestone on the south. Various exposures affording 
from five to ten feet of vertical section are found between 
Nixon's Ranch and the Hondo River. 
On the Hondo River the Del Rio formation outcrops for 
slightly over a quarter of a mile north of the Buda area. 
The presence of these inliers is due to the small amount of 
overlying Buda limestone, its horizontal position, the pres-
ence of two small faults, and the Hondo River which has 
cut through the overlying Buda formation. 
North of the main Buda exposure on the Hondo River, 
the Del Rio formation is more calcareous and fossiliferous, 
and weathers to medium hard brown flags. The section is: 
3Adkins, W. S., The Weno and Pawpaw Formations of the Texas 
Comanchean. Univ. Texas Bull. 1856. 
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Feet 
Alluvium. . ... . . . .. .. . ......... . .. . ........ .. ... · · · · 15 
Buda, very nodular ... ... .. . ............ ... ... . ..... · 20 
Del Rio clay, variegated, Exogyra arie tina, Lima, etc. 5 
To the south, in the upper part of the formation, the clays 
are yellow to brown and are exposed in the bed of Hondo 
River or in the lower part of its banks. Here also the 
formation carries E xogyra arietina in abundance together 
with much limonite. 
The northern fault at the above locality in the Buda form-
ation, on the Hondo River, with a ten foot displacement 
and downthrown to the south, exposes the top of the Del 
Rio clay in the wall on the north. side of the fault .. 
East of Verde Creek the surface exposures of the Del Rio 
formation reach a maximum of three and one-half miles. 
In this area, however, there are re-entrant tongues and out-
liers of the Buda limestone in the Del Rio area and inliers 
of the Del Rio in the Buda area. Block faulting, which in 
localities has placed the strata practically horizontal, is the 
chief reason for the increased surface exposure as well as 
the re-entrant tongues, outliers and inliers. 
From five and one-half to eight and one-half miles slightly 
west of north from Quihi, good exposures of the Del Rio 
formation are found and the contacts of the Del Rio with 
the Buda and the Georgetown-Edwards are evident. 
In a west-facing escarpment five and one-half miles from 
Quihi, on the Hondo-Bandera road, a good exposure of the 
Del Rio and the contacts between the Del Rio and the over-
lying Buda limestone are seen. In this escarpment 600 feet 
east of the road, there are 25 feet of yellow-red clays, car-
rying E xogyra arietina and limonite in abundance. Over-
lying the clay there is a cap of eight feet of hard Buda lime-
stone which forms the rim of the small escarpment. From 
this locality on either side of the road, for approximately 
one mile, re-entrant tongues of the Buda form the cap rock 
of the ridges and protect the Del Rio clay belo-vv. The out-
liers on the Hondo-Bandera road eight miles west of north 
from Quihi are capped with five to ten feet of hard, gray, 
nodular Buda limestone. The fifteen to twenty feet of ex-
posed material underlying the Buda are the yellow and red 
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clays of the Del Rio. At this locality the clays are normally 
very fossiliferous and ferruginous. 
A thousand feet north of the most northern outlier of 
Buda is the hard, gray, pitted, flint-bearing Georget6wn-
Edwards limestone. Between these two points the valley is 
occupied by the Del Rio clay. 
Seven miles west of Medina River there is a fault trend-
ing west of north and east of south which narrows the Del 
Rio surface from three and one-half miles on the west of the 
fault to one-half mile on the east of the same fault. This 
decrease in areal extent of the Del Rio east of the fault 
is compensated by the extension to the south of the George-
town-Edwards limestone. 
East of Medina River the Del Rio is faulted below the 
surface. Throughout its entire surface extent the Del Rio 
formation is topographically a shallow valley between the 
Georgetown-Edwards hills on the north and the Buda hills 
on the south. In general, the width of the valley is from 
one-fourth to one-half mile, but wherever the Del Rio has 
been faulted so that there is a greater surface exposure, the 
Del Rio valley or plain is correspondingly wider. No sur-
face exposures of the entire thickness of the Del Rio forma-
tion are present in Medina County. However, the data 
from numerous water ·wells show that the Del Rio clay 
is quite uniformly 60 feet thick throughout the country. 
The Buda Formation 
At the top of the Comanchean Cretaceous and immedi-
ately underlying the Eagleford formation of the Upper Cre-
taceous, is the Buda formation. The Buda limestone be-
cause of its physical qualities is well exposed in Medina 
County, though the thickness of the formation is not con-
sidered to exceed 60 feet. The strata which compose this 
formation are uniformly of a dense, buff or light gray, fine-
grained, hard limestone, which is cut by thin veins of white 
calcite. In color the rock varies from light gray tinged 
with blue or yellow, to a buff color, and is sometimes blotched 
with red. Regardless of color, the texture remains con-
stant. The homogeneous Buda limestone has a persistent, 
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smooth, conchoidal fracture and is generally distinctly nod-
ular. In some localities, such as at the crossing of the Seco 
Creek half a mile west of Rothe's gate on the D'Hanis-
Utopi~ road, the strata are composed of hard, calcareous, 
discoidal nodules in a matrix of softer calcareous material. 
Upon breaking, these nodules free themselves from the 
softer material, and on a freshly weathered surface the 
detrital matter is usually small double convex nodules from 
four to five inches long and about the same dimension in 
width. There is no difficulty in distinguishing the Buda 
limestone from either the underlying Del Rio Clay or the 
overlying Eagleford marl or shale. It is exceedingly in-
dividual in appearance and shows no lateral variation with-
in the county. 
From numerous surface measurements and from data 
obtained from well logs, the Buda limestone apparently does 
not vary greatly from the average 60 feet in thickness. It 
is found with a surficial exposure of from one to three miles 
across the county west of Medina River. To the east of 
Medina River, the faulting which has placed the Austin 
against the Edwards formation has eliminated the Buda 
along with the Del Rio and Eagleford formations. 
Although the Buda limestone is exposed in a belt approx-
imately one mile wide, lying just south of the Del Rio form-
ation west of and between Seco Creek and the Uvalde and 
Medina County lines, and between Seco Creek and Hondo 
River, the best exposure is found in Seco Creek, one-half 
mile east of Rothe's gate on the D'Hanis-Utopia road. At 
the north of the road in the Vl'est bank of Seco Creek, 30 feet 
of light buff to cream-colored, exceedingly nodular, unfos-
siliferous limestone are exposed. The dip of the strata is 
1-1/2° N. 50° W. In this locality the nodular phase of the 
Buda limestone seems to be developed to a greater extent 
than in any other place in the county. Practically the en-
tire section is nodular. The lower 20 feet of the Buda are 
distinctly less nodular than the remaining 40 feet. 
Throughout the Buda section at all localities the con-
choidal fracture and the presence of thin veins of white 
calcite in the strata are characteristic of this formation. 
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There is in all probability a small fault at the northern 
end of the Buda outcrop on Seco Creek. The dip of 1-1/2° 
N. 50° W. and the sudden termination of the Buda in a 
vertical bluff postulate a fault at this place. Though no 
good exposures adequate for sectioning are present between 
Seco Creek and Hondo River, the Buda limestone maintains 
its average width of one mile of surface exposure. A quar-
ter of a mile west of Hondo River, the same faults which 
give the Austin chalk a horizontal displacement of approx-
imately one mile, afford three times as great a surface area 
of Buda east of the faults as is found west of the same fault. 
The Buda, though not extending so far to the north on the 
east side of the fault, has contact with the Austin and the 
Anacacho formations along practically their entire eastern 
surface exposures west of the fault. It is evident that block 
faulting with both vertical displacement and inclination of 
the block has occurred. The surface area of three miles 
in width for a formation of 60 feet thickness whose normal 
areal exposure is one mile, and the exposure along the Hondo 
River of the underlying Del Rio formation in the base of the 
river banks, together with observations on the dip of the 
limestone, show that the Buda is practically horizontal over 
this area. 
Two faults in the bed of Hondo River two miles north of 
Hondo parallel to the strike of the Buda formation, the 
northernmost one with a vertical displacement of about 
10 feet, and the southernmost one with a vertical displace-
ment of 50 feet, practically fix the southern limit of the 
Buda limestone. The downthrow of these faults is to the 
south. The northern fault in the Buda formation, with a 
displacement of 10 feet and a down throw to the south, ex-
poses the top of the Del Rio clays in the base of the wall 
underlying the Buda on the north side of the fault. On the 
north of the fault the Buda limestone dips 2° to the north, 
while south of the fault its dip is 3° in the same direction. 
A quarter of a mile below the lower fault, which has a down-
throw of 50 feet to the south, the strata are horizontal. 
However, they increase rapidly in dip to the north, reach-
ing a maximum of 6° immediately south of the fault. North 
of this fault the dip is 2° to the north. 
On Hondo River the Buda has the same conchoidal frac-
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ture and small calcite veins that are characteristic of the 
formation in other outcrops, but to a great extent the nod-
ular phase is absent. The strata are evenly bedded and the 
bedding planes are from two to three feet in thickness. 
Upon freshly exposed surfaces the limestone is gray with 
a tinge of blue, or creamy-brown in color. On surfaces 
which have been exposed for some time, the rock is much 
darker. 
Practically the entire thickness of the Buda formation is 
present on the Hondo River and on the lower part of Verde 
Creek the contact of the Buda and the Eagleford formations 
is quite evident. The narrowing of the surface exposure 
of the Buda from three miles on the east side of the fault 
block crossed by the Hondo-Bandera road to a half mile on 
the west side of the block, indicates an abrupt steepening 
of the dip to the west, due to an inclination of the block 
by a fault with a trend northeast and southwest, as indi-
cated. No minor faults of such a nature could be deter-
mined in this exact locality. The widening of the surface 
exposure of the Buda east of the northwest and southeast 
fault at this locality and the narrowing of the surface ex-
posure of the formation to the west show that conditions 
in this block are very similar to those in the next block to 
the west. 
For seven miles east from the Medina River, the Buda 
has its normal width of surface exposure, but on the south 
side, through northeast-southwest faulting, the Buda is in 
contact with the Escondido, thel intervening formations 
having been faulted out. 
East of Medina River the Georgetown-Edwards forma-
tion and the Austin chalk are in contact, while the Del Rio, 
Buda and Eagleford formations a re faulted out. Thus the 
Buda limestone does not occur in Medina County, east of 
Medina River. 
The Buda formation because of its uniform hardness and 
its position between two softer formations, is marked in the 
topography of the county by: a belt of low rough hills vary-
ing from one to three miles in width. In some localities 
the surface is covered with medium-sized boulders, but in 
localities where the Buda is nodular the surface is strewn 
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with small double convex fragments which are the nodules 
weathered from the matrix of the formation. The Del Rio 
valley to the north of the Buda area is considerably wider 
than the narrow Eagleford valley to the south. The thick-
ness of the Del Rio formation in comparison with the Eagle-
ford is the principal reason for the wider valley to the north 
of the Buda ridge. 
The fossils of the Buda limestone are difficult to extract 
because of the hardness of the rock and the mineralization 
which has occurred. In some places the entire fossils are 
replaced by white calcite. The fauna of the Buda as rep-
resented in Medina County is quite limited. Glycimeris 
sp., Pinna sp., Ostrea, and some small echinoids were the 
only fossils obtained. 
THE UPPER CRETACEOUS 
Overlying the Comanchean in Medina County is a depo-
sition of approximately 1300 feet of the Upper Cretaceous 
series. There is a strong contrast in the nature of the sedi-
ments composing the Upper and Comanchean (Lower) Cre-
taceous series. The Upper Cretaceous is composed of ar-
gillaceous chalky iimestones, becoming more marly and are-
naceous toward the top, and in some instances there are clay 
or sandstone strata, chiefly in the uppermost formation. 
The Comanchean-Cretaceous, as previously descr~bed, is 
chiefly composed of hard, gray, massive limestone. The 
formations of the Upper Cretaceous exposed in Medina 
County in ascending order are: The Eagleford, Austin, 
Anacacho, and Escondido. 
The Eagleford Formation 
The basal formation of the Upper Cretaceous has a 
smaller surficial area than any formation in the county with 
the exception of the Walnut clay and the Comanche Peak 
limestone. Faulting in the area in which the Eagleford 
is· exposed, as well as the thickness of the formation itself, 
is partially responsible for the limited areal exposure. Even 
on surface outcrops it is quite difficult without detailed ex-
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amination to distinguish the Eagleford and the Austin 
formations. The Eagleford formation is more nearly a 
collection of calcareous and arenaceous shales. Toward the 
top of the section the strata are more marly or chalky and 
very closely resemble the Austin chalk. In the basal and 
middle parts there are distinctly argillaceous strata. 
On Hondo River the Eagleford section totals about 30 
feet and this is very probably about the maximum thick-
ness in the county. In the Medfrio test the blue sandy 
shale immediately underlying the Austin formation is re-
ferred to the Eagleford. 
In surficial exposures the Eagleford formation is gener-
ally found wherever the base of the Austin chalk is exposed. 
In the area for some seven miles west of Medina River, 
both the Austin and the underlying Eagleford are missing. 
The block which underlies this area has evidently been ele-
vated and the fault between the Buda and the Escondido 
has eliminated the intervening formations. The principal 
exposure of the Eagleford formation is on Hondo River, 
three and one-half miles north of Hondo. At this locality 
it is found resting upon the Buda limestone and underlying 
the glauconitic phase of the Austin formation. So far as 
known, there is no glauconite in the Eagleford formation in 
Medina County. The 30 feet of the Eagleford formation 
on Hondo River are composed of argillaceous and arena-
ceous shales becoming more calcareous toward the top, and 
passing into material which very much resembles the Aus-
tin chalk. It is, however, more arenaceous, and carries no 
glauconite. 
Paleontologically there is little similarity between the 
Eagleford and the Austin formations. The great variety 
and abundance of forms which later were present in Aus-
tin times are only poorly or not at all represented in the 
Eagleford. The few Inocerami of the Eagleford are a dis-
tinct contrast to the numerous species and the abundance 
of specimens of the same genus in Austin times. The 
Gryphea, Turrilites, ammonites and Exogyra of the Austin 
chalk seem not to have been represented in Eagleford times: 
The sharks and fishes of the Eagleford seem to have almost 
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completely disappeared by the beginning of Austin depo-
sition. In Medina County good specimens of shark's teeth 
are rare in the Eagleford shales. In most instances the 
actual teeth have been replaced by soft powdery limonite. 
These casts of the teeth, in outlines representing the shape 
of the tooth, are common and almost always are filled with 
soft powdery limonite resembling iron rust. Occasionally 
a perfect specimen of the actual tooth is found. Fish scales 
too are plentiful and are found associated with the shark's 
teeth. With the exception o~ the fossils mentioned above 
and these shark and fish remains no animal life was found 
in the Eagleford formation. 
On Seco Creek some hard, flaggy, light brown, arenaceous 
limestone belonging to the Eagleford was found. These 
flags are from one to three inches in thickness and two to 
three feet in width. They are quite hard and brown in 
color. Generally they show a banded structure when 
freshly broken. The flags are practically unfossilif erous 
with the exception of an occasional fish scale. From their 
position with respect to the Buda limestone, these shales 
are undoubtedly from the basal part of the Eagleford, 
though no actual contact between the Buda and the Eagle-
ford could be obtained. 
On surface topography the Eagleford is difficult to dis-
tinguish from the Austin, because of the lithologic simi-
larity of the two formations. It is, however, usually found 
as a narrow flat or valley just north of the Austin outcrop. 
,. 
The Austin Formation 
As the entire thickness of the Austin chalk is not exposed 
in Medina County, measurements of this formation are con-
fined to data obtained from well logs. The thickness at-
tributed to the Austin chalk in Bexar County to the east 
and Uvalde County to the west affords a check upon the 
measurements in Medina County. Though there is some 
variation in the thickness of the formation at different lo-
calities, Sellards4 has assigned an average thickness of 350 
feet. In Uvalde County, Vaughan" considers the thickness 
4 Sellards, E. H., Geology and Mineral Resources of Bexar County. 
Univ. Texas Bull. 1932. 
"Vaughan, T. W., Uvalde Folio. U. S. Geol. Surv. 
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of the chalk to be between 350 and 400 feet, probably nearer 
to 400 feet. 
In Medina County it is quite possible to determine from 
well logs within 50 feet of the thickness of this formation. 
The chalk is readily distinguished from the Upson clay or 
Anacacho limestone above. However, there is great diffi-
culty, even at surface exposures, in determining the con-
tact between the Eagleford formation and the overlying 
Austin chalk. Unless samples are obtained from the tests, 
it is practically impossible to ascertain from a log the depth 
at which the Eagleford formation is reached. Litholog-
ically, the two formations are almost identical on surface 
exposures, though there is slightly more arenaceous matter 
in the Eagleford formation. The presence of fish scales 
and sharks's teeth readily identifies the formation when 
samples or outcrops are examined. However, since the 
Eagleford formation in Medina County is only 30 to 35 
feet thick. its inclusion in the Austin chalk would involve 
only slightly more error than the variation in the thickness 
of the formation itself. 
Below the Eagleford formation, the Buda limestone is so 
distinctive that confusion is practically impossible. The 
thickness of strata between the base of the Anacacho lime-
stone and the top of the Buda limestone in Medina County is 
approximately 400 feet. Allowing for the 30 or 35 feet 
of Eagleford material and the possible 15 to 20 feet of 
Upson clay, there are about 350 feet of Austin formation in 
Medina County. The Austin formation is composed of a 
deposit of soft chalky limestone and marl. In some places 
there are partings which could be more correctly referred 
to as argillaceous shales or clays. Near the top of the form-
ation, however, the material is more nearly a chalky lime-
stone. With the exception of the more argillaceous layers, 
the formation is quite uniform, and when at the surface 
is generally represented by a light yellow or buff-colored, 
vertical cliff. In the lower half of the Austin formation 
from the Bexar County line on the east to at least as far 
west as Hondo River, there are ledges which are highly 
glauconitic. West of Hondo River the basal part is either 
practically all concealed by the Leona formation, or faulted 
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below the surface. Though generally soft, the chalk is 
sometimes distinctly indurated. This is generally the case 
where there is more calcareous material and less argilla-
ceous matter. As a rule, the bedding is moderately mas-
sive, single beds generally averaging from three to five feet 
in thickness. The systems of jointing also are quite well 
developed; one set approximately at right angles to the 
other. 
Especially in the upper part of the Austin .formation, are 
numerous cylindrical accretions of iron pyrite. Upon frac-
turing, when unweathered, the accretions show a beautiful 
radiating, crystalline structure; all of the individual crys-
tals in a single plane radiating from a common central point 
located in the longer axis of the accretions. Without an ex-
ception, all of these cylindrical iron pyrite accretions were 
found to stan<l with their longitudinal axis perpendicular to 
the bedding planes of the Austin chalk. This unique type 
of accretion and manner of occurrence of iron pyrite are 
apparently characteristic of the upper half of the Austin 
chalk. Upon weathering, the iron pyrite decomposes to 
limonite, with a loss of sulphur which probably is account-
able for the hydrogen sulphide in the water of some wells 
which obtain their supply from this formation. 
The Austin formation throughout the entire exposed 
thickness is very fossiliferous, both megascopic and micro-
scopic fossils being present. If studied in detail undoubt-
edly a number of key horizons could be established. Two 
horizons, however, have been established in the present 
work-one upon a physical basis entirely, and the other 
from paleontologic criteria. 
The basal seventy-five feet of the Austin formation are 
generally quite highly indurated and in many respects re-
semble the Buda limestone. The white calcite veins which 
characterize the Buda, however, are absent, and the pale-
ontologic data at once distinguish the two formations. The 
horizon determined on lithologic data, though not as defi-
nite and readily identified as the paleontologic horizon, 
is of considerable value in determining elevations in the 
basal part of the Austin chalk. Approximately 275 feet 
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above the base of the Austin formation there is a four to 
five foot horizon which is composed of practically nothing 
but the shells of Gryphea aucella. These fossils are in an 
excellent state of preservation and when the matrix is 
slightly weathered or naturally less indurated, almost per-
fect specimens can be obtained in practically any numbers. 
The Gryphea aucella horizon, as nearly as can be deter-
mined, occupies the same position in the Austin chalk across 
Medina County, and in fact the same horizon has been traced 
entirely across Bexar County to the east. 
Immediately below the Gryphea aucella horizon on Hondo 
River there is a horizon of Inocerami but this horizon was 
not found at any other locality. 
The presence of glauconite in the lower 275 feet of the 
Austin formation, at least as high as the top of the G1·yphea 
aucella horizon, is scientifically important in determining 
the foraminif er al origin of the greater part of the forma-
tion. If, as is generally conceded, glauconite, a silicate of 
iron and potassium, is derived from the internal casts of 
foraminiferal ·organisms, there is little doubt but that the 
greater part of the Austin formation is of foraminiferal 
ongm. The Austin formation is full of foraminif era, but 
it has been a subject of controversy whether or not these or-
ganisms were present in sufficient numbers to form a deposit 
of such thickness. So far as known, this is the first glauco-
nite which has been reported from the Austin formation. 
The amount and range of this greensand indicate that the 
agents responsible for its origin and deposition were the 
chief factors in the development of the Austin formation. 
The principal fossils which were collected from the Aus-
tin chalk was: Inoceramus sp., Hemiaster sp., Ostrea sp., 
E xogyra ponderosa (Austin variety), Ostrea larva, Anomia 
sp., Turrilites sp., Nautilus sp., Gryphea aucella, Baculites 
sp., and Ammonites sp. Textularia and Globigerina are the 
most common microscopic fossils. 
Good exposures of the Austin formation are so numerous 
that it is impracticable ta; list them all. Only a few of the 
more important localities will be mentioned. 
On Seco Creek, one and one-half miles above Rothe Ranch 
• 
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about four miles north of D'Hanis, the most southern ex-
posure of the Austin formation on Seco Creek is found. 
From this point the Austin chalk occupies the creek bed and 
the adjacent bluffs for approximately one and one-half miles 
to the north. At this locality it is chiefly a chalky limestone 
carrying the typical Austin fauna. Some of the bluffs reach 
a height of about 40 feet. The chalky limestone is moder-
ately massive, evenly bedded, and has well defined joint 
planes. There are few soft ledges, and the general litho-
logic uniformity of the strata results in an almost vertical 
bluff. The range in vertical section on Seco Creek is about 
200 feet, the remaining 150 feet being concealed either from 
faulting below the surface or from being covered by allu-
vium. The Gryphea aucella horizon was not found and it 
is quite probable that the vertical section does not extend 
to that elevation in the Austin formation. To the west and 
to the east of Seco Creek the Austin formation is .commonly 
found in the uplands, but no good exposures were located. 
On Hondo River, a good exposure is located three and one-
half miles north of Hondo. .At this point, however, the 
Austin formation, though totaling slightly more than 275 
feet in vertical section, does not have a very large areal ex-
tent. Faulting both parallel and at right angles to the gen-
eral strike of the formation has produced some local steep 
dips. 
At the above locality on the Hondo River, the contact of 
the Austin chalk with the Eagleford formation is fo L!nd. 
It is difficult to make the distinction upon lithologic data, 
but the fauna of the two formations readily identifies them. 
From the base of the Austin formation practically through-
out the exposed section there are glauconitic }ayers. Most 
of the glauconite, however, is confined to the lower part of 
the formation. 
Though the Austin chalk is present in small outcrops for 
some ten miles east of Hondo River, there are no good ex-
posures. In an area beginning just west of Medina River, 
and continuing for six miles to the west, block faulting has 
eliminated the entire Austin as well as the Eagleford and 
Anacacho formations. 
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Beginning approximately at the Medina River and ex-
tending to the Bexar-Medina County line in the vicinity of 
Cliff, there are excellent exposures of the Austin formation. 
At the road crossing of the Medina River, one-half mile 
west of Red Wing and one mile south of the diversion dam, 
glauconitic Austin chalk of the lower part of the forma-
tion is exposed on the east bank of the river. At this lo-
cality it is highly glauconitic and contains a number of 
Inocemmi and a few Gryphea aucella. To the north, the 
Austin formation is faulted against the Edwards formation 
and on the east it has contact with the same formation. 
In a small creek which crosses the road at Red Wing, the 
Gryphea aucella horizon outcrops in the creek bed at the 
east side of the road. Here it is probably the most highly 
glauconitic;: and, as in the remainder of the county, is a 
shell conglomerate of Gryphea aucella. Some 15 feet higher 
than the Gryphea aucella horizon, there is a horizon carry-
ing much limonite which is e;x:posed in the road cut 300 feet 
from the creek. Some of the fossils apparently are dwarfed 
by the pyritic conditions and in many instances the limonite 
has entirely replaced the fossils. There is a small Gryphea 
present which greatly resembles Exogyra arietina, of the 
Del Rio formation, but upon close examination the specimens 
are distinctly different. 
At Cliff, on the San Geronimo Creek, there is an excel-
lent exposure of the fossiliferous Austin formation. It has 
a dip of 3° S. 80° E. The bluff is 70 feet high and nearly 
vertical. Though the formation is slightly nodular at the 
basal part of the exposure, it is quite uniformly a chalky 
marl. The bedding planes are approximately two to three 
feet apart and the jointing is very well defined. Though 
it could not be accurately placed in the Austin section the 
exposure at Cliff probably belongs quite high in the fo~ma­
tion-very probably above the Gryphea aucella horizon. 
No glauconite was found at this exposure. 
The Upson Clay 
Though the Upson clay is not exposed at the surface in 
Medina County, it is quite probably correctly identified as 
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present in the McClure test, three miles southeast of Dun-
lay. Here a soft yellow clay, unlike the Anacacho lime-
stone or the Austin chalk, underlies the Anacacho limestone. 
The yellow marls which Vaughan" places in the bottom of 
the Anacacho probably are the eastern equivalent of the 
Upson clay. It is quite possible that the Upson clay as 
such extends as far east as the Anacacho limestone can be 
identified, for the basal part of the clay passes under the 
Anacacho limestone at the western edge of the Anacacho 
Mountains, and the Anacacho is at least a partial eastern 
equivalent of the upper part of the Upson clay. · 
The Anacacho Formation 
Since the first definition of the Anacacho' and Escondido 
formations there has been considerable variance in opinion 
as to the line of demarcation between the two formations 
and their correlation with the Taylor and Navarro forma-
tions to the east. The principal basis for confusion lies in 
the inadequacy of the information contained in the original 
descriptions. From these descriptions it is impossible to 
determine exactly what strata were included in each of the 
formations. To eliminate such confusion and establish a 
demarcation, the original localities should be visited and 
the sections described in detail. If the original descrip-
tions be found to include the proper strata for the respec-
tive formations, the line of differentiation should be placed 
as near as can be determined to the original position. 
Should the line of contact of the formations fail to coincide 
with the lithologic and paleontologic break, the contact 
should be adjusted to meet such requirements. 
Though it has been impossible to redescribe the type lo-
calities and trace such a line of contact east to Medina 
County, the method outlined has been employed in estab-
lishing the contact between the Anacacho and the Escondido 
formations in Medina County. Changing conditions influ-
encing the nature of sedimentation, along the old shore line, 
have resulted in considerable lateral variation within the 
6Vaughan, T. W., Uvalde Folio. U. S. Geo!. Surv. 
7l8th Ann. Rept., U. S. Geo!. Surv., Pt. II, p. 240. 
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Anacacho limestone. This change in the type of sediments 
deposited contemporaneously is evident in Medina County 
and the same conditions are reported to exist on even a 
greater scale in the area to the west. 
Under such near-shore deposition, lateral changes are to. 
be expected. However, if such a rate of variation be de-
termined there should be little trouble in identifying con-
temporaneous deposits, even though they are lithofogically 
dissimilar. With the added paleontologic data the problem 
is somewhat simplified. 
The base of the Anacacho limestone is not exposed atJ the 
surface in Medina County. Since the area of its surface 
outcrop across the entire county lies in a zone of extensive 
faulting, either the entire Anacacho limestone is faulted 
below the surface, or smaller faults conceal the base of 
the formation. 
Between the areas of best exposures the Uvalde and Leona 
formations cover the contacts so that definite information 
is not available. 
From the log of the McClure well, three miles southeast. 
of Dunlay, there is some evidence that the Upson clay, 
though quite thin, extends under the Anacacho limestone 
and above the Austin chalk, as far as Dunlay. The Upson 
clay, which has an extensive development west of the Ana-
cacho Mountains, in Kinney County, and which is in part 
the equivalent of the basal Anacacho, thins out against the 
western edge of the Anacacho Mountains, and passing under· 
them continues to the east between the Austin and the Ana-. 
cacho formations. The Upson formation has not been found 
at the surface in Medina County. 
The best exposures and the most complete section of the 
Anacacho limestone are found on Seco Creek, from two to 
four and one-half miles north of D'Hanis. At this locality 
the lithology of the formation is very similar throughout 
the entire section. In the lower part, however, the lime-
stone contains more fossils which can be identified. These 
fossils, though present in the upper part, are so fragmen-
tary that they can not be recognized specifically. 
Approximately 100 feet of the upper Anacacho limestone· 
are exposed in Medina County. The formation is remark:--
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ably uniform in texture in the western part of the county 
and consists of a heavily-bedded, yellow-brown, organic-
fragmental limestone. When locally asphaltic the rock is 
dark brown or black in color. Under all conditions observed 
it weathers lighter on exposed surfaces. The limestone con-
sists of the fragments of various organisms both megascopic 
and microscopic. From the fragments observed two genera 
of echinoids apparently afforded the greater part of the 
organic material. Fragments of the large echinoderm, 
Ananchytes texana Cragin, and numerous small echinoids 
resembling Pyrina were collected. In addition there were 
a few corals, small pelecypods and a number of Baculites. 
The comminuted tests of these various organisms, mixed 
with a coarse sand, are cemented by calcium carbonate prob-
ably to a great extent derived from the calcareous matter in 
the tests of the organisms. Throughout, the formation is 
uniformly a beach or near-shore sedimentation. The pres-
ence of the coarse sand, the remains of organic life which 
is confined to shallow water and near-shore conditions, and 
the presence of cross-bedding show the material to have 
been deposited rapidly and near to the land. The position, 
thickness and extent of the Anacacho limestone as a whole 
indicate a near-shore type of deposit. The formation was. 
probably an old sand bar, which later was submerged. 
The cavities of the limestone and the interstices between 
the shell fragments and the coarse sand grains are fre-
quently filled with asphalt. Such asphalt seeps are more 
common along small faults. A great part of the surface 
area of the Anacacho limestone shows very little asphalt, 
but nearly all the water wells in the country which have 
penetrated this formation have reported shows of heavy oil 
from this horizon. 
The resistance to erosion of the Anacacho limestone has 
caused it to remain as the prominent relief in the area which 
it occupies. Both to the west and to the east of Seco Creek, 
it forms the hills which stand from 75 to 100 feet above the 
surrounding country. Throughout the entire area its phys-
ical propertie8 are very similar. 
On and to the east of Hondo River the Anacacho limestone 
is practically faulted out of sight. With the exception of a 
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small area exposed on the Hondo River, two and one-half 
miles north of Hondo, there are no further outcrops of the 
formation west of Medina River, until the Hondo River is 
reached. 
Both in Seco Creek and in the Hondo River where it is 
possible to make any extended observations, the Anacacho 
limestone is considerably faulted. Accompanying such 
faults are dips varying from 2° to 6° north and west of 
north. A quarter or a half mile above the Rothe Ranch 
the Anacacho limestone is well exposed in the west bank of 
Seco Creek. At this locality the dip varies from 4° to 6° 
slightly west of north. In all probability there are at least 
two small faults within the area of the Anacacho outcrop, 
one three-fourths of a mile south of the Rothe Ranch house 
and the other a half mile north of the ranch house. At the 
most southern exposure of the Anacacho on Seco Creek 
there is a small fault, which is probably close to the end of 
the extensive faulting which has continued in this zone from 
east to west across the county. The extension of the Ana-
cacho down Seco Creek is to some extent influenced by the 
small local faults just referred to, which with a downthrow 
to the south, have afforded gentle north dips which have 
brought the overlying Escondido below its normal position 
at and immediately south of Rothe's Ranch. The greater 
part of the areal exposure of the Anacacho at this locality 
on Seco Creek is influenced by the drainage which has cut 
away the Anacacho immediately to the east and in the 
stream bed, while the Escondido hills to the west have re-
mained. 
The narrowing of the surface exposure of the Anacacho 
from one and one-half miles to one-eighth mile in width, in a 
horizontal distance of less than a quarter of a mile, indicates 
in addition to the main fault which places the Austin against 
the Escondido, a second fault at approximately right angles 
to the first, which has practically eliminated the surface ex-
posures of the Anacacho limestone. At this locality on the 
Hondo River. two and one-half to three miles north of 
Hondo, the main fault roughly paralleling the Balcones has 
given contact between the G1·yphea aucella horizon of the~ 
Upper Middle Austin chalk and the Gl'yphea vesicularis 
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horizon 10 feet above the base of the Escondido. In the bed 
of Hondo River the Anacacho limestone is exposed, while 
the banks are composed of basal Escondido material. A 
slight tilting of the block to the southwest, together with 
the drainage from the east, has afforded a little surface 
Anacacho east of the Hondo River, and a less amount im-
mediately to the west of the river. Were it not for the 
drainage at this point being sufficiently developed to reach 
down to the Anacacho, there would be no surface exposures 
of the Anacacho limestone east of the fault which is half a 
mile west of Hondo River, and west of Medina River. 
Immediately to the south of the second zone of faulting 
and east of Medina River, the structure which Sellards8 has 
described as plunging south of west in Bexar County, enters 
Medina County. The central part of the structure is in 
the vicinity of Loma Alta. As indicated on the map, this 
structure in Medina County consists of a core of Austin 
chalk, around which in ascending order to the southwest 
are the Anacacho and Escondido formations. All of 
these formations plunge southwest. West of the Medina 
River the structure flattens out and reverts to the nor-
mal areal position of the formations, with a general dip to 
the southeast. Around the Austin chalk core of the struc-
ture and indicated topographically by a ridge of hills some 
75 to 100 feet higher than the surrounding country, is a 
moderately narrow band of the Anacacho limestone. In 
localities the Anacacho in this region is identical with that 
in the western part of the county, but on the whole there 
is much lateral variation in this formation across the county. 
Without doubt there is as much lateral change in the Ana-
cacho limestone across Medina County a8 there is in the 
Eocene-Midway. The point of most radical change of both 
the Midway and the Anacacho is on a line five to six miles 
west of the Medina-Bexar county line, approximately north 
and south and roughly at right angles to the old shore lines. 
Though some of the Anacacho east of Medina River is 
lithologically identical with the same formation in the west-
8Sellards, E. H ., Geology and Mineral Resources of Bexar County. 
Univ. Texas Bull. 1932. 
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ern part of the county, the greater part is much finer and 
more arenaceous. As a rule it is more universally asphaltic, 
especially in the finer material. 
The best outcrop of the finer material of the Anacacho 
is in the bed of San Geronimo Creek! at the bridge one mile 
south of Rio Medina. At this locality the Medina River 
has cut through the Escondido, which is seen in the creek 
banks on the east side of the creek just north of the road 
from Rio Medina to Loma Alta. The Anacacho limestone 
occupies the creek bed from just below the Rio Medina-Cas-
troville road bridge, one mile south of Rio Medina to just 
above the San Geronimo Creek crossing on the Rio Medina-
Loma Alta road. The material is for the most part a me-
dium fine, organic-fragmental limestone, very fossiliferous 
and impregnated with asphalt. The number of pelecypods 
is much greater than that found in the western part of 
the county. The finer material, though affording more 
pelecypods, contains less calcite from the tests of echinoids. 
The coarser material has less bitumen, fewer pelecypod re-
mains, but many more fragments of echinoid tests. At this 
locality the dip is from 1 ° to 2° southwest. Toward the 
east, which is toward the center of the structure, the dip 
increases in amount to the southwest. About ten feet of the 
material are exposed at this locality and it is cross-bedded 
in places. 
Since the material which underlies the Anacacho asphalt 
rock, whether it be the eastward extension of the Upson 
clay or the Austin chalk, is so radically different both lith-
ologically and paleontologically that there is no difficulty 
in establishing the base of the Anacacho. The material be-
low is a clay or a chalk which is easily distinguished from 
the organic limestone containing asphalt, of which the Ana-
cacho formation is composed. Though only some 100 feet 
in actual section of the Anacacho asphalt-bearing limestone 
have been found in Medina County, measurements by 
Vaughan in Uvalde County to the west, and the information 
afforded by well logs in Medina County, indicate that close 
to 200 feet of the fragmental limestone are present in Medina 
County. 
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In the Anacacho formation of Medina County there are 
included, then, approximately 200 feet of organic fra.gmental 
limestone carrying asphalt in nearly all localities. In the 
upper 100 feet of the section as exposed in the county, there 
is no other material; and from the data obtained from well 
logs the entire thickness of this formation is composed of 
the same organic limestone. The top of the Anacacho form-
ation in Medina County has been established at the top of 
the organic-fragmental limestone carrying the asphalt. At 
this point in the column there is a decided break, both lith-
ologic and fauna!. Resting immediately upon the Anacacho 
limestone wherever exposed across the county is a glaucon-
itic, organic marl, neither physically nor biologically resem-
bling the underlying limestone. The marl is highly glau-
conitic, soft, arenaceous, contains no asphalt and carries a 
fauna entirely distinct from the Anacacho limestone. 
The basal five feet of the glauconitic marl which is the base 
of the Escondido formation is poorly fossiliferous. A few 
Pectens and Venericardia are the only specimens that were 
obtained. Lying immediately on this poorly fossiliferous 
horizon is an organic conglomerate composed of masses of 
G1·yphea vesicularis. This horizon has been positively iden-
tified entirely across the county. The organic fragmental 
limestone containing asphalt and lying five to ten feet below 
the Gryphea vesicularis horizon of the Escondido, is placed 
at the top of the Anacacho formation in Medina County. 
The Escondido Formation 
Between the Anacacho limestone of the Upper Creta-
ceous and the Elstone glauconitic limestone of Eocene-Mid-
way age are approximately 700 feet of arenaceous clays and 
thin-bedded limestones of the Escondido, which is the upper-
most Cretaceous formation in Medina County. 
The base of this formation is a poorly fossiliferous, yel-
low, glauconitic marl resting upon the organic-fragmental 
limestone of the Anacacho. The contact between the two 
formations lies five to ten feet below the Gryphea vesicularis 
horizon of the Escondido. There is a decided break both 
in the lithology and in the paleontology of these two form-
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ations. No glauconite is found in the Anacacho and no 
asphalt has been seen in th'e Escondido. The organic lime-
stone, composed of the comminuted tests of megascopic and 
microscopic organisms, chiefly of echinoids, evinces an en-
tirely different type of conditions under which the sedimen-
tation of the Anacacho and the Escondido occurred. The 
fauna! hiatus is as abrupt as the physical break. Of the 
millions of echinoids which existed during Anacacho times 
and whose remains to a great extent compose the Anacacho 
limestone, only a few continued in Escondido times. With 
the inception of the new lithological cycle, similarly a new 
biologic cycle began. A few of the original genera sur-
vived the environmental change, but the majority became 
extinct and a new fauna supplanted the old. The great 
decrease both in the number of genera which survived the 
change and the amount of animal life representing these 
genera, indicates as great a paleontologic as a lithologic 
break between the Anacacho and the Escondido formations. 
Similarly, in ascending the geologic section of the Escon-
dido, there is a gradual Iithologic change and a correspond-
ing biologic adaptation. From the soft, yellow, arenaceous, 
glauconitic marls of the basal Escondido, which contain no 
limestones, there is a rapid increase in the amount of arena-
ceous material throughout the basal 100 feet, reaching a 
maximum in the Ananchytes texana horizon. From this 
horizon to the top of the formation there is a decrease in 
the amount of arenaceous material and a corresponding in-
crease in the amount of calcareous matter. In the basal 
200 feet of the Escondido there are not known to be any 
true limestones, while in the upper 100 feet of the forma-
tion about 70 per cent are hard, yellow, fine-grained, slightly 
arenaceous limestones. From base to top throughout the 
Escondido, there is clear evidence of sedimentation occur-
ring in deeper water. The break between the Anacacho 
limestone and the Escondido marks a break between beach 
or sand bar conditions and deposition which, though near 
shore, is characteristic of much deeper water. The decrease 
in amount of arenaceous material and the increase in cal-
careous matter show that the waters of late Escondido times 
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in which the uppermost Cretaceous sedimentation in Medina 
County occurred, were much deeper than the waters of early 
Escondido times. 
In the basal 150 feet and the uppermost 100 feet of the 
Escondido, definite paleontologic horizons have been de-
termined which have been identified wherever exposed in 
all parts of the county. In the middle 500 feet of the Escon-
dido no key horizons could be established. In general, the 
fossils Gryphea vesicularis, and Exogyra ponderosa, and, in 
the eastern part of the county, Ananchytes texana and Exo-
gyra costata characterize the lower 150 feet of the Escondido 
while Sphenodiscus pleurisepta and Ostrea cortex are con-
fined in the majority of cases to the upper 100 feet of the 
Escondido formation entirely across Medina County. 
The best outcrop of the basal Escondido is found on Seco 
Creek between Rothe Ranch, three and one-fourth miles 
north of D'Hanis, and the town of D'Hanis. At the most 
northern extension of the Escondido, the strata are younger 
than those at the crossing of Seco Creek two miles north of 
D'Hanis. This abnormal condition is caused by some small 
faults, with a downthrow to the south, which have placed 
the Anacacho below the bottom of the creek at Rothe Ranch. 
At the crossing two miles north of D'Hanis the Anacacho 
occupies the creek bed but the dip averaging approximately 
2° north and west of north has placed the base of the Escon-
dido below the water level at Rothe Ranch. The basal five 
feet of this section are composed of a soft, yellow, glati-
conitic marl containing few fossils. A small Pecten, a small 
Venericardia and an echinoderm resembling Pyrina are the 
only fossils that were obtained. Overlying the basal five feet 
of the Escondido section are 10 feet of yellow, glauconitic, 
shell conglomerate, practically composed of the tests of 
Gryphea vesicularis, in good state of preservation. In this 
Gryphea vesicularis horizon on Seco Creek no other fossils 
were found. Because of its individuality and the restricted 
range of the fossils this horizon is easily identified at any 
point of its outcrop in the county. As will be discussed 
later, this horizon was also identified at one locality in 
Bexar County. In the Gryphea vesicularis horizon on Seco 
Creek, the specimens are practically confined to a single 
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species, while in the eastern part of Merlina County, and 
in western Bexar County in addition, there is a massive 
variety of Gryphea vesicularis which may be a varietal 
modification of the species vesicularis or upon closer exam-
ination may prove to be sufficiently different from the 
smaller species to warrant a new specific name. At pres-
ent, however, it will be ref erred to as the massive variety 
of Gryphea i·esicularis. A few massive G. vesicularis were 
found in the A nanchytes tea:ana, horizon near Rothe Ranch, 
but practically none in the G. 1:esicularis horizon in the 
western part of Medina County. The two basal members 
of the Escondido just described, from Seco Creek, are ex-
posed at the road crossing of Seco Creek two miles north 
of D'Hanis. At this place the Anacacho limestone occupies 
the creek bed while the banks are composed of the basal 
Escondido. 
Above the Gryphea 'vesicularis horizon are eight feet of 
poorly fossiliferous, yellow, arenaceous clay. The argilla-
ceous material is in excess of the calcareous matter. A 
small echinoderm similar to Pyrina and a few small Vene-
ricardia are the only fossils that were obtained. 
The Exogyra ponderosa horizon of the Escondido lies im-
mediately above the poorly fossiliferous marl just described. 
It is a soft yellow clay, gradually becoming more arena-
ceous toward the top. No limestones were found in this 
horizon. Throughout the entire horizon, the large variety 
of E xogyra ponderosa is very abundant and perfect speci-
mens are readily obtained. This variety is markedly dif-
ferent from the species of E :rogym ponderosa character-
istic of the Austin chalk. Bose has differentiated two spe-
cies of E xogyra; one from the Austin chalk and the other 
from the Taylor marl. A similar differentiation is here 
inade between the species characteristic of the Austin chalk 
and the one from the basal Escondido. Without doubt the 
specimens obtained from the Austin chalk in Medina County 
are identical with the ones Bose described from the Austin 
9 Bose, Emil, On a New Exogyra from the Del Rio Clay and some 
Observations on the Evolution of Exogyra in the Texas Cretaceous. 
Univ. Texas Bull . 1902. 
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chalk, and also the species characteristic of the basal Escon-
dido of Medina County is identical with the species described 
by him from the Taylor formation. There is sufficient dis-
similarity so that if no other fossils are present the forma-
tions can be identified by these two fossils. 
There are approximately 60 feet of the E xogyra ponde-
rosa horizon in Medina County and E xogyra ponderosa so 
far as known is confined to this horizon. The base of the 
horizon is found 22 feet above the Anacacho limestone in 
the west bank of Seco Creek two miles north of D'Hanis. 
It is from the upper part of this horizon and from the ma-
terial next higher in the section that the clays. of the two 
brick companies at D'Hanis are obtained. 
The uppermost 15 feet of the Exogyrd ponderosa horizon 
contain a number of large ammonites of the genus Pachy-
cliscus. At the Louis Rudinger Ranch, one and one-fourth 
miles southwest of the crossing of the Seco two miles north 
of D'Hanis, a number of Pachydisci were found associated 
with the uppermost Exogyra ponderosa. At no other place 
in the county were these ammonites found; and, being as-
sociated with the E. ponderosa and exposed only in one 
locality, it was not possible to determine their horizon ac-
curately. They are known, however, to occupy the upper-
most 15 feet of the E. ponderos()). horizon. If they range 
higher in the section it is not known. 
The E xogyra ponclerosa horizon becomes more arena-
ceous toward the top and passes into 30 feet of medium 
hard, very arenaceous brown marl, carrying numerous 
Ananchytes texana Cragin. The chief outcrop of this hori-
zon is in the bed of Seco Creek at Rothe Ranch and at this 
outcrop the dip is S. 70° W. 
The fauna of the sandy marl is quite varied. The chief 
fossil, however, is Ananchytes texana Cragin. The horizon 
is appropriately named the Ananchytes texana horizon, 
for it was from this locality that the type specimens de-
scribed by Cragin 10 were collected and Ananchytes texana 
is not known to range outside this arenaceous marl. Asso-
iocragin, F. W., A Contribution to the Invertebrate Paleontology 
of the Texas Cretaceous. Geo!. Surv. Texas, 4th Ann. Rept., 1892. 
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dated with Ananchytes t exana was found the massive va-
riety of Gryphea vesicula1·is, a few big, loosely coiled Turri-
lites, numerous medium-sized Inocernmi, and Rudisticls. 
Two sets of joints are well developed in the marl at the 
above locality. They are at right angles to each other and 
at intervals of from 40 to 50 feet. One set of joint~ is ap-
proximately coincident with the dip of the marl and the 
other about at right angles to the first set. 
The clays of the two brick yards at D'Hanis come above 
the Ananchytes texana horizon. The clays are at least 125 
feet thick and contain practically no limestone ledges. In 
both pits much selenite was found and at the D'Hanis com-
pany pit there are red bands in the clays which carry an 
abundance of shark's teeth. An occasional Pachycliscus is 
found in the clay beds and many small oysters, with a few 
Turrilites. 
On account of the Uvalde and Leona formations which, 
with the exception of isolated outcrops that are too small 
and widely separated to give a continuous section, conceal 
the Escondido south of D'Hanis, no more definite knowledge 
of the middle 500 feet of the Escondido can be had than 
that it is known to be composed of alternating arenaceous 
clays and hard, yellow-brown limestones. The clay layers 
are ·about one to two feet thick and the limestone from one 
to two and one-half feet thick. The limestones are more in 
abundance and there are fewer clay layers encountered as 
the top of the Escondido is reached. The limestone also be-
comes less arenaceous, a deeper yellow or light brown color, 
and considerably harder. At the Cretaceous-Eocene contact 
eight and one-half miles southwest of D'Hanis the upper-
most 15 feet of the Escondido are exposed. This part of 
the formation is composed chiefly of hard, gray-yellow, fine-
grained sandstones with numerous Ostrea•cortex. The clay 
is practically absent. This outcrop belongs in the top of 
the Ostrea cortex horizon. The strata lower in the section 
are covered and the Sphenodiscus horizon which underlies 
the Ostrea cortex horizon is not exposed. 
West of Seco Creek and between Seco Creek and the 
Hondo River the Escondido is practically covered by the 
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Uvalde and Leona formations. Although small outcrops 
of the Escondido occur at short intervals, the exposures are 
not of sufficient extent for vertical sections. They indicate, 
however, that the Escondido underlies the entire area at 
a very shallow depth. 
On Hondo River two and one-half miles north of Hondo, 
the second largest exposure of Escondido is found under 
conditions similar to those on Seco Creek. Lithologically 
and paleontologically the section is practically identical with 
that in Seco Creek two miles north of D'Hanis. 
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Figure 4 
Section of the ~m~cacho and E scondido formations on Hondo River. 
two and a half miles north of Hondo Medina County s 1 1 · h -20 f eet. ' · ca e, me -
Faulting at this lo~ality on Hondo River approximately 
parallel to, and at right angles to the main fault of the 
Balcones system has practically eliminated the surface ex-
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posures of the Anacacho limestone and has dropped the base 
of the Escondido to the upper middle of the Austin chalk. 
The Gryphea vesicularis horizon of the Escondido is faulted 
practically to the same level as the Gryphea aucella horizon 
of the Austin chalk. This faulting places the Anacacho 
limestone in the river bed for about one-eighth of a mile, 
but the banks of the river are of the basal Escondido. 
The basal nine feet of the Escondido directly overlying 
the Anacacho limestone are the equivalent of the five feet 
underlying the Gryphea vesicularis horizon on Seco Creek. 
The material is a glauconitic arenaceous marl, slightly fos-
siliferous, containing a few Gryphea vesicularis and Peet en 
sp. Immediately overlying the poorly fossiliferous horizon 
are eight feet of a yellow glauconitic marl, which is prac-
tically an organic conglomerate of Gryphea vesicularis tests. 
This horizon is readily identified as the Gryphea vesicularis 
horizon, described from Seco Creek. In thickness as well 
as physical and biologic characters it is the exact equivalent 
of the same horizon on Seco Creek. 
Between the Gryphea vesicularis horizon and the Exogyra 
ponderosa horizon, there are 12 feet of nodular, slightly 
arenaceous and glauconitic marl containing a few Pectens 
and an occasional Gryphea vesicularis. This material un-
doubtedly corresponds to the eight feet of soft yellow marl 
overlying the Gryphea vesicularis horizon on Seco Creek. 
The uppermost Escondido of the section on Hondo River 
consists of 40 feet of the lower Exogyra ponderosa horizon. 
The remaining 20 feet of the complete horizon which is 
exposed on Seco Creek have been eroded a.t this locality. 
The range of Pachydiscus on Seco Creek is considered to 
be in the upper 20 feet of the Exogyra ponderosa horizon, 
and on Hondo River a single specimen of this ammonite 
was found on the top of the section. This would seem to 
indicate that the thickness of the Exogyra ponderosa hori-
zon on the Hondo River is practically the same as the thick-
ness of the same horizon on Seco Creek, and that the top 
of the section on Hondo River is at the lower limit of the 
vertical range of Pachycliscus. According to these data 
about 15 feet of the top of the Exogyra ponclerosa horizon 
have been eroded from this locality on Hondo River. 
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Numerous exposures of Escondido are found over the 
entire area between Hondo River and Medina River, but 
in comparison with the two main exposures just described 
they are unimportant in affording detailed information for 
the general Escondido section. They are valuable, how-
ever, in determining the area in which the Escondido im-
mediately underlies Quaternary and Recent deposits. 
On San Geronimo Creek in the bluff on the east side of 
the creek, just north of the Rio Medina-Loma Alta road, the 
Escondido occupies the bank of the creek and the adjacent 
hill, giving a section of some 60 feet. The greater part of 
the section is covered and though at intervals of from two 
to three feet the Escondido was found in place on the sec-
tion, the exposures were not sufficiently large for detailed 
observations. In the base of the hill the Gryphea vesicu-
laris horizon was identified and near the top of the same hill 
the E J:ogyra ponderosa horizon was found. East toward 
Loma Alta the Anacacho, surrounding the Austin core of 
the structure at this locality, is encountered, as the high-
lands. 
On the Medina River at the private road crossing of Louis 
Bendeler, about four and one-half miles west of north from 
Castroville, the Gryphea i:esicularis horizon is found in a 
bluff on the west bank of the river. Some 15 feet of the 
Escondido, coming in the general section below the Gryphea 
vesicularis horizon, were measured. Associated with the 
Gryphea vesicularis, which practically composes the ma-
terial of the horizon, are numerous E xogyra costata. Exo-
gyra costata has not been found west of Medina River 
though there are excellent exposures of the horizon which 
contains this fossil east of Medina River. The Medina River 
seems to be about the western limit of Exogyra costata in 
Medina County. Though excellent exposures of the proper 
horizon were examined in the western part of the county 
and E xogyra ponderosa were collected, no evidence of Exo-
gyra costata was found. Singularly, no Ananchytes texana 
was found east of Seco Creek and none has been reported 
from any locality east of this area. Pachydiscus is also 
practically confined to the western half of Medina County. 
The escarpment on either side of the Loma Alta-Cliff road 
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from one to three miles south of Cliff, is composed of basal 
Escondido. Gryph ca 1' esic11laris was positively identified 
along the entire bluff throughout the area. This outcrop is 
identical with the one on the Castroville-San Antonio road, 
one and one-half miles east of the :Medina-Bexar county 
line. Both of these outcrops contain masses of the large 
variety of Gryph ea l' C~icularis which has a hinge width of 
from six to eight inches. Associated with the massive va-
riety are numerous specimens of the smaller variety. At 
this section also E.rogyra costata is found in abundance, 
associated with both Gryph ea 1·csic11laris and E.rogyra pon-
derosa. The bluff affords 70 feet of vertical section in lo-
calities and it is chiefly composed of soft yellow clay with 
interbedded limestone lenses. The clays carry the fossil 
remains. 
The presence of the limestones in the base of the Escon-
dido east of the Medina River and the almost total absence 
of them in the western part of the county, as 'vell as the 
paleontologic variance, indicate considerable lateral varia-
tion in the Escondido. There is also very little glauconite 
in the Escondido east of Medina River. 
In the bed of a small creek crossing the road two miles 
west of north from Castroville, about 25 feet of calcareous 
Escondido are found. The dip is 1 ti " S. 30° W. The in-
dividual beds average about four feet in thickness. From 
the physical and paleontologic characters of the outcrop, 
this horizon is correlated with the upper part of the section 
exposed at Rothe Ranch in the "·estern part of Medina 
County. The Inocera11111s and a small PccteJ1 characteristic 
of the horizon at Rothe Ranch, just abo,'e the Ananchytes 
horizon, are both present at this outcrop. This horizon is 
about 50 feet above the Gryph ea 1· es ic11laris horizon which 
in general lies some fi\·e to ten feet above the Anacacho lime-
stone. 
In the bed of the l\Iedina River at Castroville there are 
25 feet of arenaceous shale similar in texture to the upper 
part of the section at Rothe Ranch. In the section it is next 
above the exposure just described as two miles west of north 
from Castroville. The fossils readily identify it as the 
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Escondido. Inocerami, Baculites, the massive variety of 
Gryphea vesicularis, Exogyra ponderosa, Exogyra costata 
and undetermined Pectens and gastropods were collected. 
The dip is 11/2 ° S. 50° W. 
South of Castroville the outcrops are quite numerous but 
are so small that little detailed information could be ob-
tained. Over this area, however, the Escondido is com-
posed for the most part of alternating '3.renaceous shales and 
arenaceous clays with interbedded hard brown limestone 
ledges from one to three feet in thickness. In the vicinity 
of Noonan the hard brown-yellow limestones compose the 
greater part of the section. At this horizon in the section 
just below the Cretaceous-Eocene contact, the limestones are 
full of fragments of Ostrea cortex, which correlates the out-
crop with the top of the Cretaceous section at Rock Crossing 
on the Hondo River and the uppermost Escondido in western 
Medina County. At Rock Crossing on the Hondo River, one 
and one-fourth miles north of the Elstone bridge, 15 feet 
of the uppermost Cretaceous strata are well exposed in the 
river bed. The section contains hard, brown-yellow lime-
stones with thin clay shale partings. The limestones are 
hard, blue or yellow-brown on freshly broken surfaces, 
and weather darker. Most of the fossils are found in the 
limestones. Sphenodiscus pleurisepta and Ostrea cortex are 
the principal fossils. The Sphenodiscus horizon here ex-
posed is considered the uppermost part of the Sphenodiscus 
horizon at its contact with the Ostrea cortex horizon, which 
is the uppermost Escondido in Medina County. 
Associated with the Sphenodiscus pleurisepta were Nauti-
lus, Cardium and Anomia sp. The Ostrea cortex horizon 
contained undetermined gastropods, a Nucula, Turritella 
and other Ostrea sp. different from Ostrea cortex. The dip 
of the Escondido is 2° northwest. The presence of this 
Escondido inlier in the Eocene area and the outliers of 
Eocene in the Cretaceous area at this locality indicate a 
disturbance which has elevated the strata at Rock Crossing, 
thus exposing the Escondido at the crossing and concealing 
it under the Eocene to the north. The northwest dip of 
the Cretaceous strata at Rock Crossing indicates probably 
a fold or possibly a fault to the north of the Escondido 
inlier. 
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Lateral Variation in the Escondido 
In the basal part of the Escondido in Medina County 
there is considerable change both in lithology and paleon-
tology between the deposits in the eastern and western parts 
of the county. East of the Hondo River the basal Escon-
dido contains much more calcareous matter and relatively 
less arenaceous material than is found in the western part 
of the county. The strata themselves upon examination 
immediately determine this and the nature of the topog-
raphy in the eastern part of the county at once reveals an 
increased amount of calcium carbonate. To some extent, 
however, the topography is determined by the drainage, but 
this feature is not wholly accountable for the change. The 
glauconite which is very abundant in the basal Escondido 
in western Medina County is much less evident in the ma-
terial east of Hondo River. 
The change to more typical beach conditions toward the 
west with the deposition of the Anacacho limestone, which 
probably begins as such in western Bexar County, and the 
continuation of modifications of these conditions into Escon-
dido times, is possibly the explanation of the lithologic and 
paleontologic transition. In this lateral variation there is 
a paleontologic change which corresponds to the physical 
transition. The oyster Exogyra costata, which east of Me-
dina River is found associated with Gryphea vesicularis and 
E xogyra ponderosa, in their respective horizons, has not 
been found west of the Medina River in Medina County and 
is not recorded by Vaughan from Uvalde County. 
Although good exposures of the proper horizons are found 
on Hondo River and Seco Creek, not a single specimen of 
Exogyra costata has been found at either of these localities. 
In the eastern part of Medina County, E xogyra costata 
probably is almost as abundant as Gryphea vesicularis, and 
much more abundant than E xogyra ponde1·osa. The mas-
sive variety of Gryphea ves-icularis is also much less com-
mon in the western part of the county than in the eastern 
part. Perhaps as radical a paleontologic break as the dis-
appearance of Exogyra costata west of Medina River is 
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made by the inception of Ananchytes in the western part of 
the county. So far as known, not a single specimen of this 
echinoderm has been found east of Hondo River. At the 
type locality on Seco Creek at Rothe Ranch, three miles 
north of D'Hanis, the genus is very common. On Hondo 
River the horizon has been eroded in all exposed places so 
that no specimens were found at this locality. The presence 
of the large echinoid Ananchytes texana indicates a more 
typical beach condition than is evinced by any fossils of the 
same horizon to the east. Lateral changes, both biologic 
and physical, are common, especially in deposits paralleling 
an old shore line, and the proximity of these deposits to the 
shore line will readily explain the observed lateral varia-
tions. 
The physical characters of the Escondido to a great ex-
tent have determined the class of relief for the country im-
mediately underlain by this formation. To some extent the 
drainage has modified the topography of the area but in 
general two types of relief are in evidence. These are de-
pendent upon the lithology of the Escondido. However, 
both in turn are modified by drainage features. The basal 
200 feet of the Escondido, occupying the surficial area of 
the Escondido north of and approximately paralleling the 
Southern Pacific Railroad across the county, are as dis-
tinctive in relief as in physical characters. For the most 
part these basal 200 feet are composed of soft arenaceous 
clays, shales, and marls, with practically no limestone 
strata. As a result, the surficial area of the lower 200 
feet of the Escondido is practically a plain covered by a thin 
veneer of the Leona formation, through which the more re-
sistant material of the Escondido outcrops as small ledges. 
The upper 500 feet of the Escondido become much more 
calcareous especially toward the top, and the material is 
generally highly indurated, with the exception of the shale 
partings. As a result, the topography of the Escondido 
becomes more pronounced toward the south. . With the ex-
ception of the immediate stream valleys, which are directly 
determined by agencies other than the physical properties 
of the strata, there are no plains. The more resistant lime--
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stone ledges form protective caps for the softer material 
and the area in general is covered by a deposit of the Uvalde 
formation. The Uvalde fl.int and caliche also assist in pro-
tecting the hills from erosion. Thus the general relief of 
the Escondido is directly dependent upon the physical na-
ture of the strata composing the formation. 
THE CRETACEOUS-EOCENE CONTACT 
Across Medina County the contact between the Creta-
ceous and the Eocene is well established. The uppermost 
Cretaceous in the county is the Ostrea cortex horizon of the 
Escondido which lies above the Sphenodiscus pleurisepta 
horizon. To the west across Uvalde County the Ostrea 
corte:t' horizon still remains as the uppermost Cretaceous. 
Farther to the west, in the United States and in northern 
Mexico, the uppermost Cretaceous is much higher than the 
highest Escondido in Texas. Since there is a rapid increase 
in the thickness of the Upper Cretaceous to the west of Me-
dina County by the addition of higher Escondido and prob-
ably even more recent Cretaceous material, it is evident that 
the contact between the Cretaceous and the Eocene in Me-
dina County lies well upon the hiatus which in Medina 
County separates the Escondido from the Midway. How 
great a break there is between the Cretaceous and the Eocene 
in Medina County is not known. Throughout the entire 
contact no discordance of dip could be detected. There is, 
however, considerable lithologic dissimilarity and a marked 
paleontologic break. The uppermost Escondido in Medina 
County consists of hard yellow-brown fossiliferous layers 
of limestone interbedded with thin shale strata. The over-
lying Midway consists of medium hard, impure, yellow, 
glauconitic limestone with small clay concretions. There 
is thus a marked contrast lithologically between the upper-
most Cretaceous and the lowest Eocene in Medina County. 
The paleontologic break is much more pronounced. 
Though some of the more hardy genera survive the hiatus, 
probably migrating to the west with the sedimentation and 
returning to the east with the early Eocene submergence, 
no species are known to bridge the hiatus. In the higher 
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Cretaceous strata to the west which in part at least repre-
sent the hiatus in Medina County, there should occur forms 
intermediate between the forms of the Cretaceous and the 
Eocene of Medina County. 
The surficial Cretaceous-Eocene contact across Medina 
County is not in all places a contact between the Escondido 
and the Midway. West of Noonan the Wilcox group over-
laps the Midway and rests directly upon the Escondido. 
These conditions exist in the entire area of Medina County, 
west of Noonan, and very probably extend for some distance 
into Bexar County. Thus the actual contact between the 
top of the Cretaceous and the base of the Eocene lies to the 
south of the surface Cretaceous-Eocene contact and is cov-
ered by the later overlapping Wilcox beds. 
West of Noonan the Cretaceous-Eocene contaQt in Medina 
County lies approximately a half mile to the south of the 
course of the Southern Pacific Railroad, to which it con-
forms. At Noonan, however, the Midway extends to the 
north from under the Wilcox, cutting across the Southern 
Pacific Railroad just west of Noonan, and continuing im-
mediately to the north of the railroad as far west as the 
Castroville-Pearsall road. From this locality it swings 
southwest and passes just south of Enterprice, thence north-
west, crossing the Hondo River approximately one and one-
fourth miles north of the Elstone bridge. A quarter mile 
north of this locality some hard, brown, unfossiliferous Wil-
cox limestone lenses occur in the creek bed. At this locality 
the overlapping Wilcox has been folded or faulted down 
below its normal level and has been protected from erosion 
though it has been removed from the surrounding area. 
West of the Hondo River the Cretaceous-Eocene contact 
is a contact between the Escondido and the Midway. The 
contact is found in the west bank of Live Oak Creek seven 
miles south of Hondo. The Midway here overlying the 
Escondido is found in the base of a Wilcox bluff south of 
the creek. On the road from Hondo to Butts Gin, the con-
tact is found at the base of the escarpment eight and one-
half miles south of Hondo. 
On the old road leading slightly east of south from 
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D'Hanis, seven and one-half miles from D'Hanis, the Cre-
taceous-Eocene contact is found at a northwest-facing es-
carpment. The Midway exposure is about 15 feet thick.. 
To the north are the hard brown limestones interbedded 
with brown shales and carrying a Cretaceous fauna. One 
and a quarter miles southwest of this locality on the new 
road from D'Hanis to Yancey, the contact between the same 
strata is again observed. On the road leading almost due 
south from D'Hanis to the old Captain Smith Ranch, the 
Cretaceous-Eocene contact was found eight and one-half 
miles from D'Hanis. The Midway here overlies the hard,. 
brown limestones of the Escondido. From this locality the 
contact was traced southwest, crossing West Squirrel Creek 
half a mile southeast of the Johnson Ranch, thence bearing 
slightly to the west and entering Uvalde County as a bluff 
one mile southeast of the Schuddemagen Ranch. 
THE CENOZOIC 
EOCENE 
About 1000 feet of Cenozoic deposits are exposed in Me-
dina County. For the most part the series is composed of 
arenaceous, argillaceous, glauconitic limestones becoming 
more argillaceous and arenaceous toward the top ; passing 
through calcareous shales, with little limestone, into arena-
ceous shales; and terminating in the coarse calcareous sand-
stone. As a rule the material is coarser and much less in-
durated than the Upper Cretaceous series. In ascending 
order there are in the Eocene of Medina County, the Mid-
way group, composed of the Elstone and Squirrelcreek form-
ations; the Wilcox group, embracing the Buttsgin and the 
Seco formations; and the Carrizo formation of Claiborne 
age. 
MIDWAY GROUP 
Overlying the Escondido formation of the Upper Creta-
ceous and showing a distinct break both in lithology and 
paleontology, is the Midway Group of the Eocene. A closer 
resemblance in lithology is noted between the lower Escon-
Geology and Mineral Resources of Medina County 75 
dido and the Midway than between the upper Escondido 
and the Midway. Both the Elstone and the Squirrelcreek 
formations are impure gray and yellow-gray limestones, but 
are very easily distinguished. The superficial areas of both 
these formations are about equal and taken together they 
have less areal exposure than any of the other Eocene form-
ations. 
West of Noonan the Midway is concealed by the north-
ward transgression of the Wilcox group, which overlaps. 
the Midway and rests directly upon the Escondido of the 
Upper Cretaceous. Though the Midway outcrop has been 
identified across the entire county to the west of Noonan. 
almost the whole surficial area is afforded by the extended 
outcrops in the vicinity of Noonan, Haass, and Elstone; 
on the summits of the ridge three miles north of Butts Gin; 
and on Squirrel Creek at and to the north of the old Captain 
Smith ranch-house. Between the localities just mentioned 
the surface exposure of the Midway is limited to; from one-
quarter to one-half mile in width. 
The Elstone Formation 
In the bed of the Hondo River one-quarter mile above the 
bridge at Elstone, is an impure, yellow, glauconitic lime-
stone which in Medina County is the basal formation of the 
Midway Group. Some 30 feet of this limestone are exposed 
and it is uniform throughout. The exact thickness of the 
Elstone formation is not known, but is probably between 
30 and 40 feet. The material is a medium coarse-grained 
limestone, moderately soft, containing considerable glauco-
nite and a number of poorly preserved fossil remains. The 
following specimens were collected at this locality and in-
dicate the Eocene age of the containing strata: 
V enericardia alticostata 
Turritella mortoni 
Leda cf. elongatoida 
Ostrea aff. crenulimarginata 
Glycimeris sp. 
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This glauconitic Elstone limestone is readily identified 
west of the Hondo River. To the east, however, care must 
be taken that it is not confused with the overlying Squirrel-
creek limestone, which east of the Hondo River assumes 
a glauconitic phase not encountered west of the river. The 
Elstone formation is much softer than the underlying Butts-
gin formation of the Escondido, is coarser and entirely 
different in color and composition. It is highly glauco-
nitic, while glauconite is practically absent from the Upper 
Escondido. The Elstone formation is also easily distin-
guished from the overlying Squirrelcreek limestone west 
of Hondo by the absence of glauconite in the Squirrelcreek 
limestone and the presence of numerous brown calcite crys-
tals and concretions. The Squirrelcreek limestone is much 
harder and is more nearly a true limestone. The amount 
of sand is markedly greater in the Elstone formation than 
in the Squirrelcreek limestone. 
The areal exposure of the Elstone limestone is determined 
to a great extent by the Squirrelcreek limestone, for in 
the absence of the Squirrelcreek limestone as a protective 
cap the glauconitic limestone disintegrates rapidly. The 
areal extent of the Elstone formation in the Hondo River 
north of the Elstone bridge is due to the fact that at this 
locality it is folded or faulted considerably below its normal 
position. At its normal elevation it is found immediately 
underlying the Squirrelcreek limestone on a hill half a 
mile east of the Elstone bridge and some 30 feet above its 
position in the creek bed. A small fault or an abrupt steep-
ening of dip can be seen along the south side of the expo-
sure, but on all sides it is so concealed by alluvium that it is 
impossible to determine how much folding or faulting has 
taken place. 
Two other small localities of the Elstone formation are 
found on the roads leading south from Hondo. On the east 
road which leads to Yancey via Mofield Gin, the exposure 
is found seven miles south of Hondo at the west bank of 
Live Oak Creek at the foot of the escarpment which is 
chiefly composed of the Buttsgin formation of the Wilcox. 
Alluvium covers practically the entire formation at this 
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locality. On the other road from Hondo leading to Yancey 
via Butts Gin the exposure is found at the foot of the same 
escarpment eight and one-half miles south of Hondo. Here, 
too, little of the formation is exposed. Between these lo-
calities only very small exposures were found. In the vi-
cinity mentioned above, the Midway is apparently below its 
normal position, and probably has been affected by folding 
or faulting. 
The chief exposure of the Elstone glauconitic limestone 
west of the Hondo River is found from eight and one-half 
miles to ten miles east of south from D'Hanis on the Yancey 
road. At this locality it is found covering the hills at a 
slightly lower level than the Squirrelcreek limestone. The 
Squirrelcreek limestone has evidently been only recently 
eroded and the glauconite, though weathered to a soft sand, 
has remained in place. Though the formation has consid-
erable surface exposure at this locality, the greatest ver-
tical thickness was from two to three feet. In the area 
surrounding Squirrel Creek the Elstone formation outcrops 
as a border around the Squirrelcreek limestone. Again 
on the banks of the west branch of Squirrel Creek above 
the old Captain Smith ranch-house, the glauconite is found. 
Its exposures at this locality are poor because of the cover 
of alluvium. 
In the vicinity of Haass and Noonan the Elstone form-
ation is found underlying the Squirrelcreek limestone. 
Though at this locality the Squirrelcreek limestone is very 
glauconitic, the Elstone formation can be distinguished by 
the absence of the brown calcite crystals and concretions, 
which are so characteristic of the Squirrelcreek limestone. 
To the west of Noonan the Wilcox overlap conceals the en-
tire Midway Group. 
The Squirrelcreek Formation 
Above the Elstone formation and west of the Hondo 
River, showing decided lithologic contrast to the underly-
ing glauconitic limestone, is the Squirrelcreek limestone. 
This formation of the uppermost Midway exposed in Me-
dina County is named from its largest exposure on the east 
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and west branches of Squirrel Creek above the old Captain 
Smith ranch-house. Its entire surficial exposure in Medina 
County is about the equal of the Elstone formation. The 
principal exposures of the Squirrelcreek formation are 
found capping the points of greatest elevation east of Hondo 
River. West of the Hondo River there is a remarkable uni-
formity throughout the formation, both in lithology and 
paleontology. A complete surface section of this forma-
tion has never been found, but from the information af-
forded, there are known to be at least 75 or 100 feet. 
Lithologically the . Squirrelcreek formation is an impure, 
medium hard, gray limestone, containing small balls of 
clay about a half inch in diameter and much brown calcite 
both in the form of single crystals and in the nature of 
concretions. Most of the fossils are to a great extent, or 
entirely, replaced by this calcite. This mineralogic pecu-
liarity is one of the chief lithologic criteria for the iden-
tification of the formation. The Squirrelcreek limestone 
can readily be distinguished from the underlying Midway 
through the presence of this calcite. 
In localities there is a less amount of brown calcite and 
over such areas the limestone is lighter in color and is a 
purer gray instead of being partly yellow. In the localities 
where the limestone is a lighter gray, the calcite is gray to 
white and there are few clay inclusions. Since these clay 
concretions carry some iron, it is quite probable that the 
color which stains the calcite to a brown is derived from 
the iron in these clay inclusions. 
Upon freshly broken surfaces the limestone has a spotted 
or mottled appearance which is dependent upon the color, 
size, and frequency of occurrence of the brown calcite and 
clay inclusions. The fossils which have been replaced by 
calcite sometimes retain the original gray or white color 
of the calcite, but generally they are stained to the same 
brown color as the majority of the calcite. On fresh sur-
faces the limestone is gray but generally weathers lighter 
upon exposure. In places organic stains have colored it 
darker. After being exposed it rapidly disintegrates and 
weathers to boulders generally 12 to 18 inches in diameter. 
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The greatest thickness in a single section west of Hondo 
River is in the bank of West Squirrel Creek, one and one-
half to two miles above the old Captain Smith ranch-house. 
Forty feet of the limestone are here exposed. 
In practically all places the Squirrelcreek limestone car-
ries a good fauna, but unbroken specimens are very difficult 
to obtain. The fossils upon weathered surfaces soon lose 
their specific characters and on account of the compara-
tive hardness between the limestone and the calcite which 
has replaced the fossils, it is almost impossible to extract 
the specimens intact. 
The common Midway fauna is present and is composed 
of Turritella mortoni (common), Turritella humerosa, 
Natica sp., Cytherea sp., Lucina sp., Leda sp. cf. elongatoi-
dea (very abundant), Venericardia alticostata (common), 
V enericardia planicostata (common) , Ostrea pulaskensis, 
Ostrea crenulimarginata, Cucullea saffordi. 
Later,al Variation in the Squirrelcreek Formation 
East of Hondo River there is a distinct break in the na-
ture of sedimentation in the Squirrelcreek limestone. In 
this part of the county the formation still retains its brown 
calcite which is also lacking in the underlying Elstone glau-
conitic limestone, but it has assumed a glauconitic phase 
with a greater clay content. In this respect there is much 
greater similarity between the two formations of the Mid-
way Group east of Hondo River than west of it. The 
change in the Squirrelcreek limestone from a concretion-
ary, argillaceous, glauconitic limestone, to a non-glauconitic 
phase with a loss of kaolin and an increase in calcareous 
matter, seems to have been sudden. As no lateral varia-
tion in the nature of the sediments of any other formations 
was found, with the exception of the Austin chalk and the 
Anacacho limestone, the cause of variation in the Squirrel-
creek limestone is difficult to explain. In the overlying 
Wilcox and Carrizo no corresponding change could be found. 
It is not known if the entire thickness of the Midway is 
exposed in Medina County. Since to the east of Noonan the 
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entire Midway is concealed by the overlapping Wilcox, it is 
quite probable that to the west of this locality the upper-
most Midway is also concealed. 
East of Hondo River the principal locality of exposed 
Midway is in the vicinity of Haass. The hills to the south 
of Haass are entirely composed of the Squirrelcreek form-
ation, thus giving it a thickness of at least from 75 to 100 
feet. At this place it is highly glauconitic and very fossil-
iferous. The formation is also found at various points be-
tween Haass and the Hondo River and between Haass and 
Noonan. 
West of the Hondo River, there are two principal locali-
ties, the one already mentioned in the vicinity of the old 
Captain Smith ranch-house, the other on the D'Hanis-
Yancey road eight to ten miles southeast from D'Hanis. 
On the road from D'Hanis, west of south of the direction 
of the old Captain Smith ranch-house, the Squirrelcreek 
limestone is first encountered as the cap rock of a hill eight 
and one-half miles from D'Hanis. Here it overlies the 
Elstona glauconite which in turn rests upon the Buttsgin 
formation of the Wilcox. Some 20 feet of the limestone 
are poorly exposed in a vertical section. East of the road 
and conforming in line of outcrop to the topography of the 
area, the Squirrelcreek limestone extends about a quarter 
mile farthei" to the north and thence around the hills for 
which it forms the cap rock. West of the road the outcrop 
extends about due southwest and the formation is well ex-
posed on West Squirrel Creek, one and one-quarter miles 
southeast of the Johnson Ranch. About 40 feet of the lime-
stone are exposed in the southwest bank of the creek. At 
this locality a small fold or fault has placed the Squirrel-
creek limestone lower than the position it should normally 
occupy. No detailed information of this disturbance could 
be obtained because of the cover of caliche, Uvalde flint, and 
wash. From northwest to southeast, the exposure narrows, 
the amount of; exposure being affected by the drainage fea-. 
tures of the area. 
On the new road from D'Hanis to Yancey, eight and one-
quarter miles east of south from D'Hanis, the Squirrel 
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creek limestone is again found capping the highest hills. 
Here the sequence of formations is the same as that found 
in the remainder of the county. The section affords only 
some three feet of the limestone. On the old road from 
D'Hanis to Yancey, seven and one-half miles east of south 
from D'Hanis, 15 feet of the Squirrelcreek limestone cap 
the summit of a prominent hill. The limestone is moder-
ately hard, light gray and contains Cucullaea macrodonta, 
Venericardia alt'icostata, and Ostrea crenulima1·ginata, with 
abundant Leda sp. The outcrop is readily identified both 
lithologically and paleontologically as the Squirrelcreek 
formation of the Midway Group. In places in this locality, 
three-fourths of a mile to the south, the. Squirrelcreek lime-
stone has been eroded, and the Elstone formation is exposed. 
With the exception of a few small exposures there are 
no other outcrops of the Squirrelcreek limestone of any 
mentionable size between the above locality and Hondo 
River. 
On the west road, south from Hondo to Yancey, via Butt~ 
Gin, the Squirrelcreek formation is poorly exposed in the 
road-bed eight and one-half miles from Hondo. Only two 
feet in vertical section are here exposed. On the east roaci 
to Yancey via Mofield Gin, the limestone outcrops in the 
south bank of Live Oak Creek at the foot of the escarp-
ment. The outcrop is found at the base of the escarpment 
overlying the Elstone glauconitic limestone and underlying 
the Buttsgin formation of the Wilcox. 
On the west side of the road half a mile south of the 
Elstone Gin, the Squirrelcreek limestone outcrops. It over-
lies the Elstone formation, but the contact can be seen 
only very locally because of the covering of the Leona form-
ation. The position and relative elevation of the Squir-
relcreek at this outcrop with the outcrop next farther east, 
show that there is a fault or fold which has placed this 
outcrop below its normal level. It is impossible to 0btain 
more definite information because of the covering by the 
Leona formation. 
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THE WILCOX GROUP 
In Medina County, the Wilcox Group is practically unfos-
silif erous. Some few specimens resembling plant remains 
were collected but no animal life was found. Upon lith-
ologic characters this group has been divided from bottom 
to top into the Buttsgin and the Seco formations. The 
entire thickness of the Wilcox is not exposed at the surface 
in Medina County because of the overlapping Carrizo sand-
stones. The Carrizo overlap though at different places con-
cealing various beds of the Wilcox, does not completely cover 
any but the uppermost part of the group, namely, that part 
of the Wilcox above the Seco shales and underlying the iron-
bearing members of the Carrizo. 
The thickness of the Wilcox is about 600 feet. 
The Buttsgin Formation 
The greater part of the Wilcox Group is represented in 
Medina County by the sandstones and shales of the Butts-
gin formation. This formation for the most part is com-
posed of large calcareous sandstone lenses and arenaceous 
limestone lenses imbedded in arenaceous shales and clays. 
The sandstone lenses are predominantly brown on freshly 
broken surfaces and in general have a faint banded struc-
ture. These lenses vary considerably in size but generally 
are 20 to 30 feet in breadth and four to five feet in thick-
ness. There apparently is no regularity of occurrence of 
the lenses, for they are found at practically all elevations 
throughout the formation. Zones of these lenses have been 
observed to occupy the same horizon for one-fourth to one-
half mile where they are replaced by arenaceous shales or 
thinly-bedded, brown, banded, calcareous sandstone. 
The thin-bedded and banded calcareous sandstones of the 
Wilcox are easily differentiated from the thin, brown, cal-
careous sandstone and arenaceous limestone ledges of the 
Escondido, because of their banded nature. No banded ma-
terial was found in the Escondido. The sandstone lenses 
of the Buttsgin formation, though not as distinctly banded 
as the thin-bedded limestones of the same formation, can 
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readily be identified. They are also considerably coarser 
than the thin-bedded, fine, compact, arenaceous limestones 
and calcareous sandstone ledges of the Escondido. 
There is considerable similarity between the gray, hard, 
sandstone lenses of the Wilcox and the sandstones of the 
Carrizo. Upon close examination, however, the Carrizo 
sandstones are found to be much coarser, less indurated, and 
distinctly cross-bedded. No fossils were found either in the 
sand lenses of the Wilcox or in the Carrizo sands. 
There is a decided increase in the amount of sand from 
the base to the top of the Wilcox. The basal 75 to 100 feet 
are quite calcareous; sufficiently so, that the lenses are com-
mon and in most cases are brown or gray; but the amount 
of sand is considerably less than is contained in the lenses 
of the Upper Wilcox. The lower lenses are more properly 
referred to as arenaceous limestone lenses while in the 
upper part the lenses are distinctly calcareous sandstone. 
There is enough sand in the upper part of the Wilcox to 
afford a deep brownish-red sandy soil. 
At various localities these lenses of the Wilcox can be 
seen. The largest exposure is approximately a mile above 
the bridge over the Hondo River at Elstone. At this lo-
cality there are large masses of slightly cross-bedded sand-
stone. The freshly exposed surfaces are gray or light brown 
and weather to a deep brown. In the east bank of the Hondo 
River for over one-fourth of a mile there is exposed this 
horizon of sandstone lenses. Wash from the river has con-
cealed all but the sandstone lenses, but as is generally the 
case, the lenses are imbedded in yellow or brown calcareous 
shales. These lenses are much thicker and coarser than the 
underlying fine-grained arenaceous limestones of the Escon-
dido formation and the Wilcox lenses contain no fossils. 
The thin ledges of the Escondido are in general quite fos-
siliferous. 
An evidence of the transgression of the Wilcox formation 
is found at this locality. The basal Wilcox here has trans-
gressed northward, overlapping the Midway and resting 
directly upon the Escondido. Over the remainder of the 
area, west of Noonan, the Wilcox, which once undoubtedly 
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covered the Midway and rested upon the Escondido, has 
been eroded north of the surficial exposure of the Midway. 
A structural depression, either a fault or a syncline, has 
placed the Wilcox in this locality lower than the general 
level of the formation and for this reason it has been pre-
served as an outlier of the Wilcox formation. 
The entire area south of a line through this point and 
paralleling the present surface exposures of the Midway 
and Wilcox was once probably covered with Wilcox which 
had overlapped the Midway and rested directly upon the 
Escondido. How much farther upon the Cretaceous area 
the Wilcox overlapped is not known. 
To the east of Noonan through the remainder of Medina 
County and western Bexar County there is no Midway ex-
posed, and in the area where Midway should normally be 
expected, the brown and yellow arenaceous shales with are-
naceous limestone lenses of the Wilcox Group are found. 
These beds belong to the Buttsgin formation of the Wilcox 
and show that the Wilcox overlap was a progressive one in 
comparison to the Carrizo overlap, which was regressive. 
West of the Hondo River the land is topographically high 
and the Wilcox, if deposited north of the Midway outcrop, 
has been eroded. In the escarpment immediately south of 
Live Oak Creek, seven miles south from Hondo, the Wilcox 
is found overlying the Midway which in turn rests upon the 
Escondido. Though a great part of the section is covered 
by Uvalde flint and caliche, the sandy shales are fairly well 
exposed in the road-bed, at the base of the hill. In some 
instances these shales are almost pure sand but generally 
they are quite calcareous and should be referred to as cal-
careous shales. Only some 10 feet of the basal Buttsgin 
formation are there exposed at the surface. At the top of 
the hill limestone lenses are found embedded in the shales. 
The shales are from light gray to yellow and brown in color. 
A typical exposure from which this formation of the 
Wilcox was named is found ail Butts Gin approximately six 
miles northwest from Yancey. The exposures are in the 
bed and tributaries of the branches of Seco Creek in this 
locality and consist of hard, gray-brown, arenaceous lime-
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stones and calcareous sandstones embedded in calcareous 
shales. The material weathered from this part of the form-
ation is a deep brownish-red sandy soil. Another good ex-
posure. of the horizon of these arenaceous limestone lenses 
is found west of Squirrel Creek and two and one-half miles 
southeast of the old Captain Smith ranch-house. The area 
for some three or four square miles shows these lenses to be 
at or near the surface. In some places they are very much 
cross-bedded. 
In a creek bed at the town of Yancey and two and one-
half miles southeast of this locality, the gray limestone 
lenses of the Buttsgin formation are abundant. 
In Seco Creek, three miles south of west from Yancey, 
the contact between the Buttsgin formation and the over-
lying Seco formation of the Wilcox is found. Overlying 
about 20 feet of yellow-red and brown sandy shales are some 
five feet of deep red, thin-bedded, sandy shales. These 
shales have been mapped as the Seco formation of the Wil-
cox group. 
Estimates of the surface exposures of the Wilcox and rec-
ords from subsurface explorations place the thickness of 
the Buttsgin formation at approximately 500 feet. 
The Seco Formation 
The lithology of the upper shales of the Wilcox Group 
in Medina County readily separates them from the under-
lying Buttsgin formation. The limestone and sandstone 
lenses are very much reduced in numbers and the entire 
formation practically consists of variegated shales. Though 
there are some brown and yellow shales, the majority is 
deep red in color and contains iron. When seen in sections 
they are readily identified and when present under the sur-
face and not too deeply covered by Uvalde flint or caliche, 
the surface of the ground is covered '"ith small, fiat, deep 
red pieces of shale. These fragments are about three-fourths 
to one and one-half inches long, one-half to three-fourths 
inches wide, and one-fourth inch thick. Frequently the 
ground is very deeply covered with these particles of deep 
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red shale. The thickness of the shale particles is det~r­
mined by the thickness of the bedding planes in the orig-
inal formation and the length and breadth are due to the re-
sistance of the material. As their hardness is suffic~ent to 
permit of only very local transportation, the weathered par-
ticles are found practically overlying the shales. The soil 
derived from these shales is a much deeper red than that 
derived from the Buttsgin formation. 
On account of the poorly resistant nature of the shales 
themselves and because of the caliche and Uvalde flint cover, 
or the weathered material of the Carrizo sandstone, which 
is often present, the shale outcrops are quite rare. 
In addition to the exposure mentioned on Seco Creek 
there is an exposure of the Seco shales in 21 cut on the road 
to Round Pens, one mile southwest of ZigZag. At this 
locality, about three feet of the shales are exposed in a ditch 
at the side of the road. The entire surface of the ground, 
however, is covered with the weathered material from the 
shales. Again on the Devine road, one-half mile east of 
ZigZag, these shales are seen in an excavation at the east 
of the road, and they dip 2° to the southeast of this locality. 
One and one-half miles north of this locality, the shales. 
dip 3° to the southeast. 
At the bridge over Francisco Creek the shales are again 
exposed at the side of the road and in the creek banks. The 
dip is 2° to the northeast. Two miles east of this locality 
the dip is 5° to the northeast. 
At a hill on the south of the road three miles northwest of 
Devine the shales are well exposed. At this locality they 
are thin-bedded, of a sandy nature, and deep red in color. 
The dip is from 4° to 5° south of west. Thus in the area 
between Black Creek and Francisco Creek, south of the 
road east and west, three miles south of Biry Gin, and the 
road east and west one mile north of ZigZag, there is a 
structure, as indicated by the observations taken at the 
outcrop of the Wilcox shales just mentioned. 
From subsurface excavations, measurements of 100 feet 
of the Seco formation have been obtained and this thickness 
is probably the average throughout the county. · 
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THE CLAIBORNE GROUP 
The Carrizo Formation 
Overlying the uppermost Wilcox beds in the south and 
southeastern part of the county and extending northward 
almost to the Cretaceous-Eocene contact, is the Carrizo 
sandstone. Considerable variation in the conditions under 
which the deposition of the formation occurred is evinced 
by the nature of the sediments. 
Though it is quite probable that the base of the Carrizo 
formation is concealed by the northward transgression of 
its upper members, the coarse, deep red, iron-bearing sand-
stone, one and one-fourth miles west of Devine and imme-
diately west of Seco Creek on the Ward Ranch road, lies 
not far above the base of the formation. The exact thick-
ness of this basal member could not be measured since no 
complete section is exposed and no well logs could be ob-
tained in the area. However, a single section of 50 feet 
has been measured one mile west of Devine, and it is very 
probable that the entire thickness of the basal member of 
the Carrizo is from 75 to 100 feet. 
In various localities this basal member of the Carrizo 
sandstone rests upon different beds of the Wilcox. How-
ever, the northern limit of the basal Carrizo members is 
marked by the Seco shales of the Wilcox. Only the higher 
gray sandstone of the Carrizo extends farther to the north. 
Within the basal iron-bearing member of the Carrizo 
sandstone itself there is considerable variation. The low-
est beds found contain a much less amount .of iron than the 
upper part of the formation and, in addition, are exceed-
ingly cross-bedded. Above these beds are the deep red-
black, iron-bearing strata which evince much less cross-
bedding. 
In general the basal member of the Carrizo is chiefly com-
posed of coarse quartz grains and pebbles cemented by a 
ferruginous material. Inclusions of clay ironstone of con-
siderable size are frequent in the basal 100 feet of the Car-
rizo formation. It is quite probable that it is from these 
inclusions that the red· coloring of this member of the form-
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ation is obtained, as it is evidently an iron stain and the 
sandstone is so coarse that penetration of the iron to a con-
siderable depth is possible. In the vicinity of the clay iron-
stone pockets the sandstone is more deeply colored, and in 
localities removed from such pockets the sandstone is quite 
gray. 
Many of the quartz pebbles composing the greater part 
of the basal Carrizo are 3 mm. in diameter and well rounded. 
Most of them, however, are 1 mm. in diameter. 
The remaining sandstone of the Carrizo formation is 
more uniform in color and texture. It is predominantly 
gray and generally cross-bedded. In some localities it is 
highly indurated, while in others it is practically an uncon-
solidated gray sand. On exposure the sandstone weathers 
darker and is stained to a brown or black in places by lim-
onite weathered from the small inclusions. 
The upper part of the Carrizo formation is a calcareous 
sandstone of medium coarseness with thin, interbedded lay-
ers showing a cone-in-cone structure. Sometimes the sand-
stone is quite evenly bedded and massive. In weathering 
it forms a deep gray sand, and the more indurated ledges 
cap the gray Carrizo sand hills of the south and southeast 
part of the county. These caps in most places are covered 
by deposits of Uvalde flint or weathered residual of the 
sandstone itself. 
The lowest geologic exposure of the Carrizo formation 
in Medina County is one and one-fourth miles west of De-
vine. At this locality a red sandstone hill immediately west 
of the road exposes the lower, less ferruginous beds of the 
basal iron-bearing members. The basal part of the section 
is covered with red detrital material from above, while the 
top of the hill is capped with Uvalde flint. 
Between these top and bottom coverings some 60 feet of 
coarse, red, cross-bedded sandstone are exposed. That the 
color is not uniformly distributed throughout the strata is 
very evident and the source is apparently from the inclu-
sions of clay ironstone. Throughout the section the cross-
bedding is uniformly 15° to the southwest. It was not pos-
sible to obtain any information in hgard to the dip, ex-
cept that it seemed to be to the south or southwest. 
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Approximately two miles northwest of the exposure just 
mentioned the iron-bearing beds are exposed. At this lo-
cality they are a deep red or reddish-black. 
The iron-bearing horizon is again in part exposed one 
mile northeast of Bailey Lake which is three miles south-
east from Yancey. In a shaft here located, eight feet of 
the coarse deep red to reddish-black sandstone were passed 
through and the variegated Seco shales of the Wilcox en-
countered. At the bottom of the shaft 82 feet below the 
base of the Carrizo, the Seco shales had not been penetrated. 
Again at the exposure previously mentioned on the Ward 
Ranch road just west of Seco Creek about 10 feet of the 
same iron-bearing horizon were found. Here also the basal 
iron-bearing Carrizo overlies the variegated Seco shales, 
which in turn rest upon the Butts Gin formation of the 
Wilcox. The section at this locality shows: 
Feet 
Claiborne-Carrizo formation: 
Coarse, deep _ red to reddish-black, iron-bearing sandstone.. 4 
Wilcox-Seco formation: 
Variegated shale predominantly yellow, red, brown; some 
purple and gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Wilco x-Buttsgin formation: 
Brown, unfossiliferous, calcareous sandstone, medium texture 6 
Capping a hill at the east of the road one ,mile east of south 
from the Medfrio test are 15 feet of the same iron-bearing 
horizon. At this locality it is evenly bedded and uniformly 
red to black. 
At all localities observed this basal member of the Car-
rizo formation dips to a greater degree toward the south-
. east than does the overlying upper Carrizo or underlying 
Wilcox. In general these iron-bearing beds are inclined 
from 8° to 10° to the southwest. 
From .all observations the exact base of the Carrizo lies 
to the south of the line demarking the Wilcox-Carrizo con-
tact. A gradual submergence of the land area to the north 
caused a northward transgression of the overlying Carrizo 
strata and this overlap has concealed the base of the Car-
rizo. The depression of the land area probably began con-
temporaneously with the Carrizo sedimentation and contin-
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ued throughout the entire Carrizo deposition, for in the 
upper part of the Carrizo formation the material is plainly 
a deeper water deposit. The Mount Selman formation over-
lying the gray Carrizo sandstone in northern Frio County 
clearly indicates a more shallow water condition. Thus the 
time interval of the gradual submergence of the Wilcox 
shore line is measured by the overlap of the Carrizo forma-
tion. The abnormal deposition throughout at least the upper 
part of the Carrizo formation marks the time interval be-
tween the normal sedimentations of the Wilcox and the 
Mount Selman formations. 
Three principal exposures of the coarse gray Carrizo 
sandstone were found in the county. Though isolated out-
crops are quite frequent and the weathered material com-
mon, it is difficult to find exposures at which sections can 
be taken. Unless quite firmly indurated the sandstone read-
ily breaks down to a coarse, deep gray, sandy soil. 
The easternmost exposure of the Carrizo formation suit-
able for sectioning is a small hill three miles northeast from 
Devine. At this locality the sandstone is massive and mod-
erately hard, affording a cap for the softer Seco shales of 
the Wilcox beneath. The section at this point! is: 
Claibonie-Can·izo sandstone: Feet 
Coarse, gray, cross-bedded sandstone, massively bedded, and 
containing small concretions of limonite. The hill is free 
from the Uvalde flint which conceals the Carrizo sandstone 
certainly capping the hills in the vicinity of ZigZag and 
Round Pens. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Wilcox-Seco formation: 
Variegated sha les, principally yellow, red, blue, gray, brown, 
with some brown sandstone concretions. . . . . . . . . . . . . . . . . . . 28 
A second exposure of the Upper Carrizo is located on the 
Hondo River three and one-half miles south of Elstone cross-
ing and one-half mile south of the Lon Moore crossing. The 
thickness of the section here exposed is 20 feet and the 
strata are moderately hard, massive, strongly bedded, gray-
ish, calcareous sandstone. In places the sandstone is ex-
tremely hard and has a sub-crystalline appearance, while , 
in other places it is quite soft and unconsolidated. 
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On freshly broken surfaces the sandstone is uniformly 
light gray and weathers to a darker gray. The local dark 
brown color is due to iron oxide from the limonite concre-
tions embedded in the massive gray sandstone. The thin 
layers between the massive ledges sometimes show a cone-
in-cone structure. 
From the nature of the residual soil around the Carrizo 
outlier, the Buttsgin formation of the Wilcox is undoubt-
edly present under the Carrizo ; but the actual contact, with 
the exception of a locality at the northeastern end of the 
exposure, is concealed by the residual Wilcox or by allu-
vium. 
In the southwestern part of Medina County between 
Squirrel and Seco creeks, one mile east of the old Captain 
Smith ranch-house, the largest single outcrop of the gray 
Carrizo sandstone forms the entire hill at this place. Though 
the actual contact of the Carrizo with the underlying Wil-
cox can not be seen because of talus at the base of the hill 
on all sides of the Carrizo outcrop, the formation has been 
identified as the Buttsgin formation of the Wilcox Group. 
There are at least 60 feet of the massive, ev0nly-bedded Car-
rizo sandstone at this locality. Though the locality was cov-
ered with detrital material so that a section was not prac-
ticable, sufficient information was obtained to show that the 
entire hill is composed of upper Carrizo sandstone. There 
were here found small concretions of limonite but very little 
evidence of cross-bedding. The strata are quite hard, mas-
sive, and evenly bedded. 
In addition to these three principal localities described, 
there are a few in situ outliers of the Upper Carrizo, as 
indicated on the map; but these outliers are of little value 
except as they furnish additional information concerning 
the overlap. The most northern Carrizo outlier is located 
three miles southwest of Lacoste and about a mile south of 
the Cretaceous-Eocene contact. 
Over th~ remaining Eocene area to the north of the Wil-
cox-Carrizo contact the weathered material, sometimes in 
the nature of deep gray sand, and sometimes as boulders of 
various sizes, can occasionally be found. Such material 
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probably represents an area over which the Carrizo has 
recently been in situ as an outlier but has lately been broken 
down to its present form. 
South of the Wilcox-Carrizo contact two types of resul-
tant Carrizo topography are in evidence. The basal part 
of the Carrizo which is surficially exposed, weathers to a 
type of topography and soil very similar to the Seco shale 
member of the Wilcox. However, the amount of crystal 
quartz and the greater amount of iron-bearing nodules in 
the basal Carrizo readily distinguish the soils of the basal 
Carrizo and the Wilcox formation. When in section, there 
is little trouble experienced in identification of the Wilcox-
Carrizo contact. To the south in the area covered by the 
weathered material from the upper part of the Carrizo, a 
deep gray sand covers the ground and affords very few ver-
tical sections. The purity of the sand and the regularity of 
its color, however, shows that it is derived almost in place 
from the underlying gray Carrizo sandstone. Toward the 
south county line the country becomes more level and most 
of the water courses are filled with unconsolidated sand. 
Along the contact between the iron-bearing Carrizo and the 
coarse gray Carrizo, hills of considerable height are common. 
These are undoubtedly capped by an indurated phase of the 
gray sandstone as a few fragments of this sandstone have 
been collected from the summit of the hills and upon one hill 
the gray sandstone is exposed over the entire hill. However, 
in most places, the deep coverings of Uvalde flint and caliche 
make it impossible to observe if the Carrizo lies beneath 
the alluvium. 
This gray Carrizo sandstone in situ was not reported by 
Sellards from Bexar County, but the weathered product 
in the nature of "sand hills" was reported and mapped by 
him as the Carrizo. The iron-bearing horizon, if exposed 
in Bexar County, was probably included in the Wilcox. The 
demarcation between these two formations has never been 
definitely established but in Medina County there is suffi-
cient change between the Seco shales of the Upper Wilcox 
and the coarse, quartz, iron-bearing sandstone of the over-
lying Carrizo to warrant a division. 
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As has been stated, the actual contact between the top of 
the Wilcox and the base of the Carrizo is undoubtedly con-
cealed by younger overlapping Carrizo beds. Thus the up-
permost Wilcox and the basal beds of the Carrizo are very 
probably not exposed at the surface. The entire thickness 
of the Carrizo in Medina County is probably between 200 
and 250 feet. 
PLIOCENE AND PLEISTOCENE 
The Uvalde Formation 
South of the Balcones Escarpment the hills and uplands 
are covered by non-marine deposits of the Uvalde forma-
tion. Originally this material was probably deposited by 
streams as alluvial or flood-plain sediments, and consisted 
of mechanically mixed detrital representing all of the older 
exposed formations to the north. In localities where it has 
been protected from extreme erosion, the formation consists 
of fl.int and limestone boulders embedded in a soft fine 
matrix of clay or silt. This phase undoubtedly more ac-
curately represents the nature of the original deposit. On 
exposed surfaces the matrix is often washed away, leaving 
a residue of flint and limestone boulders varying in thick-
ness from a few inches to ten or fifteen· feet or more. The 
more argillaceous of the older formations which are exposed 
to the north, especially the upper part of the Austin, the 
Anacacho, and the Escondido, have very probably furnished 
the greater part of the matrix of the Uvalde formation. 
Farther to the south are added some fine sediments from 
the Wilcox formation of the Eocene. The limestone bould-
ers in most instances are very hard and crystalline in ap-
pearance, and contain fossils of the Comanchean-Cretaceous. 
The flints, associated with the limestone boulders, vary in 
size from small pebbles to boulders over a foot in diameter. 
This fl.int is derived almost entirely from the Edwards lime-
stone, as a number of boulders when broken were found to 
encase Edwards fossils . The Uvalde formation is more often 
noted to be a soft, yellow or grayish-white calcium carbo-
nate matrix containing various sized pebbles and boulders 
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of flint with some limestone fragments. The matrix is 
often stained by iron oxides or organic substances, and 
generally contains fibres and roots of plants. This form 
of the Uvalde is secondary. The original sediments con-
sisting of a clay-silt matrix containing flint and limestone 
fragments, were laid down upon the various older, under-
lying calcareous formations. Later removal of the matrix 
in practically all places left a flint and limestone residue of 
pebbles and boulders lying directly upon the calcareous 
formations. The evaporation of waters containing min-
eral matter from the lower formations upon reaching the 
surface furnished the carcium carbonate which is the matrix 
of the greater part of the present Uvalde formation. The 
flint pebbles, even, when unconsolidated, are found to carry 
a coating of calcium carbonate. As would be expected, the 
size and amount of flint and limestone fragments increase 
toward the north, as the source of the material is ap-
proached. It is with difficulty that this caliche phase of 
the Uvalde formation is sometimes distinguished from the 
underlying Cretaceous and Eocene deposits. The presence 
of the flint, which is so abundant in numerous localities as 
to make the formation a flint conglomerate, and noticeable 
in all places, is generally sufficient to make the distinction 
possible. Their variety, frequency and position of occur-
rence clearly differentiate them from possible confusion 
with the indigenous flint of the Comanchean-Cretaceous. 
Toward the southern part of the country, where the flints 
are small and much less abundant, and the underlying Wil-
cox quite soft and marly, it is difficult to make the dis-
tinction. 
As indicated on the map (Plate 9) the Uvalde formation 
covers a great part of the hills and uplands south of the 
Balcones Escarpment. Its actual areal extent is much 
greater than mapped, for whenever possible the underlying 
formations were mapped in preference to the Uvalde. If 
considered in their entirety, the Uvalde and Leona forma-
tions would practically cover the southern half of the 
county, or even a greater area, and such a map would be 
of little value. 
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In stream beds, arroyos, gullies, and other drainage f ea-
tures, the Uvalde formation is often cut through and the 
lower formations exposed. Wherever these exposures were 
sufficiently numerous and close together to indicate without 
doubt the presence of the formation under the entire area 
between exposures, the lower formations were mapped as 
·continuous exposures, though covered locally by 10 to 20 
feet of Uvalde. 
The maximum thickness of the Uvalde could not be deter-
mined from surface exposures. It is extremely variable. 
In places only a few scattered fragments represent the 
formation, while in others, it forms vertical cliffs 15 to 
·20 feet high. In one place at the top of the ridge half a 
mile southeast of the Seco brick plant, a pit 15 feet deep 
did not penetrate the entire thickness of the Uvalde sedi-
ments. The Uvalde formation in Medina County is the 
·equivalent of the same formation in Uvalde County, as 
described by Vaughan,11 though Vaughan does not mention 
the caliche phase of the formation. It is also the equivalent 
of the Uvalde formation and Uvalde plain of Bexar County, 
described by Sellards, 12 and mapped as a Pleistocene high 
terrace. 
The Uvalde formation is found as a flint or flint and 
-caliche deposit varying in thickness from a mere veneer 
to thirty or forty feet, and capping the highlands espe-
cially of the Escondido and Eocene areas. Two chief lo-
calities can be described. The first locality includes the 
area between Castroville, Dunlay and Noonan ; the second, 
a somewhat larger area west, southwest and south of 
D'Hanis, in the western part of Medina County. There 
are also more local deposits capping the Wilcox hills south 
of Hondo and the Wilcox and Carrizo hills in the vicinity of 
Round Pens. In numerous localities the Uvalde is composed 
of dark flint pebbles and boulders with a thin calcium car-
bonate coating on the outside. This coating is generally 
nvaughan, T. W., Uvalde Folio, U. S. Geol. ~urv. 
12sellards, E. H., Geology and Mineral Resources of Bexar County. 
Univ. Texas Bull. 1932. 
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stained a deep red from iron oxides. Frequently the iron 
also stains the underlying formation. 
On the west bank of Seco Creek, two miles northwest of 
D'Hanis 30 feet of Edwards flint embedded in a white 
' . 
caliche matrix comprise the Uvalde formation. A deposit 
of this type is found at the Escondido ridge southeast of the 
Seco Pressed Brick and Tile Company's plant at D'Hanis. 
A pit some eight feet deep has been sunk in the caliche and 
flint to obtain lime for plaster. Local deposits of the Uvalde 
can be found in practically all of the uplands in the south 
or southeast part of the county. In the southeast part of 
the county the Uvalde flint is practically absent. 
PLEISTOCENE AND RECENT 
The Leona Formation 
South of the area underlain by the more resistant Coman-
chean and Upper Cretaceous rocks, the streams have in gen-
eral wide valleys, with flood deposits representing material 
gathered from the older formations to the north. As prac-
tically the entire drainage of Medina County is from north 
to south, this alluvial formation varies in composition as 
successively younger strata are encountered. 
In the northern portion of the county, the stream grad-
ients are sufficient to afford little opportunity for deposi-
tion. The more resistant limestones are also less suscept-
ible to the agencies of erosion than are the uppermost Creta-
ceous and Eocene formations farther south. Thus, north 
of the Balcones Escarpment, the streams have small valleys 
with little alluvium and the bed rock is generally exposed 
through the entire upper course of the streams. The softer 
marls and clays of the Escondido and Eocene-Wilcox fur-
nish the majority of the material of the flood plains through 
the central part of the county. To this is added consider-
able flint from the Uvalde formation. The marls and clays 
mentioned weather to a heavy, black clay loam, which, 
mixed with flint and limestone boulders, forms the older 
terraces topographically below the Uvalde formation. In 
the immediate stream courses, the limestone fragments are 
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greatly in excess, and the size and amount of these boulders 
decrease as the distance from their source in the older 
limestone formations increases. In the southern part of 
the county, sand from the Eocene replaces the boulders 
and in part the clay, so that the Leona would be more 
properly called a sandy loam. 
No distinction in mapping has been attempted between 
any of the Pleistocene and Recent deposits. It is recog-
niied that there are present two or three terraces of differ-
ent age, but all deposits later than the Uvalde have been 
referred to the Leona. In numerous localities, also, a gra-
dation from the Uvalde to the Leona is encountered and a 
differentiation is to a great extent arbitrary. 
In Uvalde ounty, to the west, both the Uvalde and Leona 
formations have a typical development, and in this county 
they were first described. In Medina County both form-
ations have probably as extensive a development, but when-
ever possible the underlying formations have been mapped 
in preference. 
Deposits of the Leona formation are associated with the 
plains and areas contingent to the lower course of the drain-
age features of the county. The terraces and present form-
ing deposits of the lower Medina River Valley in Medina 
County are excellent examples of this formation. The 
Leona is composed principally of about 100 feet of yellow, 
brown, flint-bearing clay loam. In some localities there are 
large deposits of gravel. Both loam and gravel, composed 
of fragments from all the formations to the north, are being 
deposited at the present time. The older terraces of late 
Pliocene and Pleistocene age show similar materials. 
Along the lower course of Hondo River, Seco Creek, 
and in fact, all the other intermittent streams, there are 
greater or less accumulations of the Leona clay loam and 
gravel. 
The principal deposit of the Leona formation not contin-
gent upon large drainage features is the plain surrounding 
Hondo for about seven miles on all sides. Here the black clay 
loam ranges from a thin veneer to a depth of 15 feet or more, 
covering the Escondido. In the black soil are found frag-
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ments of limestone and fl.int from the Uvalde formation. At 
various other localities local deposits of the Leona formation 
are found. In mapping, both the Leona and the Uvalde 
have been overprinted upon the underlying geologic forma-
tions. Although these more recent deposits conceal the 
underlying formations to a great extent, it is possible in 
practically all places to ascertain the formation underlying 
the later Leona or Uvalde veneer. 
Calcareous Concretions of the Leona Formation 
Throughout the Leona formation, but especially in the 
lower and middle parts, there are found, chiefly associated 
with yellow day, small concretions of calcium carbonate. 
These concretions are composed of practically pure calcium 
carbonate and are concentric in structure. 
The origin of these concretions has been referred to an 
erratic form of caliche. Caliche is formed in semi-arid 
countries by water charged with calcium carbonate reach-
ing the surface by capillary attraction and, through evap-
oration, depositing some of the lime in solution. The form 
of caliche, however, is laminated or platy and there ap-
parently is no change of conditions during deposition which 
would result in the caliche assuming a concretionary form. 
The theory that these concretions of calcium carbonate 
are formed by water ascending to the surface from the 
thermal springs has been advanced. These waters fl.owing 
underground for a distance in the limestone become filled 
with salts which are deposited when the waters lose some 
of their liquid content through evaporation. In both of 
these theories the origin of the calcium carbonate is suffi-
ciently well explained. However, the concretionary form 
of the calcium carbonate deposits is erratic under either 
condition. Present day deposition of thermal springs so 
far as known does not develop a concretionary structure. 
The travertine deposits, which are practically pure calcium 
carbonate masses, and derived from thermal springs under 
conditions similar to those postulated in explanation of the 
calcium carbonate concretions of the Leona formatio~, are 
banded, laminated, or platy in structure. 
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The concretionary form of the calcium carbonate is not 
known in any caliche or thermal spring deposits. 
Correl:aton of the Strata Exposed in Medina County with the 
Strata Exposed in Bexar and Uvalde Counties 
Along the various shore lines of the late Mesozoic and 
Cenozoic seas. which roughly paralleled the main Balcones 
fault on the south, there has been considerable lateral varia-
tion in the nature of the sediments deposited during the 
Upper Cretaceous and Eocene times, in the Rio Grande em-
bayment. 
The approximate easternmost extension of the north side 
of the Rio Grande embayment is in the vicinity of Bexar 
County, at which locality the main Balcones fault swings 
from southwest to west. From the north, the Balcones 
fault has a surface strike southwest along the western side 
of the Mississippi embayment to Bexar County; thence 
bearing to the west along the north side of the Rio Grande 
embayment, the fault strikes in general to the west with a 
decrease in the amount of throw till it becomes extinct in 
the Sierra del Burro of northern Mexico. 
Westward from Bexar County to the western edge of the 
Rio Grande embayment, there is a rapid increase in the 
amount of sediments deposited and a corresponding varia-
tion in the nature of the deposits. Throughout the entire 
area, however, there is little change in the Comanchean 
strata. The principal variation in the Comanchean is the 
slightly increased thickness of the formations toward the 
·west. 
In a consideration of the lateral variation along the north 
side of the Rio Grande embayment especially in Bexar, 
Medina, and Uvalde counties, each formation will be con-
sidered separately and its variation from east to west noted. 
In this discussion the observation of the writer and any ad-
ditional information from other authors will be included. 
Aside from the writer's field observations, the chief geologic 
works on the area are: 
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The Cretaceous-Eocene Contact in the Gulf Coastal Plain, by L. W. 
Stephenson. 
The Geology and Mineral Recourses of Bexar County, by E. H. 
Sellards. which incorporates practically all previous reports on 
Bexar County. 
The Urnlde Folio, by T . W. Vaughan. 
Notes on the Rio Grande Embayment, by E. T. Dumble (Geo!. Soc. 
Amel·. Bull.) . 
Geological Survey of the Lands belonging to the New York and Texas 
Land Company, on the Upper Rio Grande Embayment in Texas, 
by J. A . Udden. 
The Glenrose formation shows practically no lithologic 
changes from Bexar County, at least through Uvalde 
County. However, to the northwest from Uvalde to Crock-
ett County there is a radical change. In Crockett County 
and probably in Val Verde and Sutton counties on the east 
and south, the Glenrose limestone is represented by the 
Basement sands of the Comanchean-Cretaceous, which are 
250 feet thick. These Basement sands are very probably 
the western near-shore, time-equivalents of the Travis Peak 
and Glenrose formations to the southe;:tst. 
The Walnut clay and Comanche Peak limestone have not 
been mapped by Sellards, in Bexar County. However, as 
stated by Sellards, they are very probably present in Bexar 
County. In Medina County both the Walnut clay and the 
Comanche Peak limestone have been identified and mapped. 
Though exposed only in two localities they are clearly recog-
nizable, the Walnut formation being a soft arenaceous clay 
full of E.rogym te.rana, while the Comanche Peak forma-
tion is a nodular limestone with very few E:rogyra texana. 
In UYalde County, Vaughan has mapped both formations 
together as Comanche Peak and assigned to them a thick-
ness of 60 feet. This is approximately the thickness which 
they were found to have in Medina County. It is quite 
probable that the Walnut formation loses some of its clay 
and increases in the amount of contained lime toward the 
west, thus more nearly resembling the Comanche Peak 
limestone. 
The Edwards limestone, though having no lithologic va-
riation which could be detected in the area, has a slight 
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increase in thickness to the west. As the Georgetown lime-
stone has not been accurately separated from the underlying 
Edwards formation throughout the entire area, no observa-
tions could be made upon it regarding lateral change. 
The Del Rio clay measures from 50 to 70 feet thick in 
Bexar County. In Medina County it is at least 60 feet thick 
and very probably will average nearer 70 feet. The clay 
increases in thickness and at the type locality in the vicinity 
of Del Rio is 100 feet thick. To the west there appears to 
be an increase in the amount of calcium carbonate and a 
decrease in kaolin. The fauna shows little variation from 
east to west. 
In comparison with the more argillaceous formations, 
the Buda limestone shows practically no variation in tex-
ture or thickness from east to west. It is uniformly be-
tween 55 and 65 feet thick and has a smooth, or nodular, 
hard, dense, yellow-gray surface. 
In Bexar County the Eagleford formation is a series of 
calcareous and arenaceous shales or flags, and is about 30 
feet thick. In Medina County the thickness is about the 
same as in Bexar County, but the formation is considerably 
more calcareous and less sandy. In general the surface ex-
posures resemble a chalky, or marly limestone and are dis-
tinguished with difficulty from the Austin chalk. To the 
west, however, the Eagleford more closely resembles its 
appearance in Bexar County. West of Uvalde County this 
formation rapidly increases and at the Rio Grande is ap-
proximately 200 feet thick. There is also a steady decrease 
in the amount of clay, especially in the upper part, and a 
corresponding increase in the lime content, west of Uvalde 
County. 
The Austin chalk, like the other formations high in cal-
cium carbonate, shows little variation, either in physical 
characters or thickness, from east to west from Bexar 
County through Uvalde County. However, on the Rio 
Grande it is at least 700 feet thick. Paleontologically there 
is also no noticeable change from east to west. 
Above the Austin formation there is considerable lateral 
variation in the formations. In Bexar County the Taylor 
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marl rests upon the Austin chalk with no intervening strata 
but although it could not be identified at the surface in 
Medina County, principally for the lack of good exposures, 
the Upson clay seems to extend as far east as the western 
line of Bexar County. In the MacClure test some three miles 
southeast of Dulay there are 20 feet of yellow clay lying be-
tween the Anacacho and the Austin formation, which very 
probably is the eastern extension of the Upson clays. The 
Upson ·clay is named from its characteristic locality near 
the Upson postoffice, in Maverick County. On fresh ex-
posures it is a yellow-gray but soon turns yellow when ex-
posed. Its characteristic fossil is E xogyrn ponderosa. To 
the east it thins out under, and in the upper part is replaced 
by, the Anacacho limestone. The oyster E :J.'.Ogyra ponderosa 
which is characteristic of the Upson clay in part correlates 
it with the E :rogyra ponderosa horizon of the basal Escon-
dido in Medina County, and with the E x ogyrn ponderosa-
bearing Taylor marls of Bexar County. In all probability 
the Anacacho limestone is a large lens making a physical 
and faunal break between the Upson clay and the remainder 
of its contemporaneous deposits-the basal Escondido. 
E xogyra ponclerosa is also found in the basal and upper 
parts of the material referred to the Anacacho limestone by 
Vaughan, in Uvalde County. In these marly parts of this. 
formation, conditions were probably very nearly similar to 
those existing during Upson clay deposition in Maverick 
County. The entire material in Uvalde County from the 
top of the Austin chalk to the base of the Pulliam forma-
tion, all of which has been referred to the Anacacho by 
Vaughan; the material in Medina County from the base of 
the Upson clay on the top of the Austin chalk to 100 feet 
above the base of the Escondido, which is referred by the 
writer to the Upson and the Anacacho and Escondido form-
ations; and the entire Taylor formation of Sellards in 
Bexar County. were deposited contemporaneously as evinced 
by the common presence of E x og]Jrn ponderosa. The lith-
ologic variation in the formations, however, shows that dep-
osition occurred under varying physical conditions. These 
formations described are correlated as contemporaneous. 
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deposits on fossil evidence, but are locally differentiated in 
various manners as necessitated by lateral variation in con-
ditions of deposition. 
The Anacacho limestone has been identified as such, en-
tirely across Medina County. It is approximately equiv-
alent to the basal two-thirds of the Taylor formation of 
Bexar County. On account of the rapid physical changes 
which the Anacacho formation undergoes from west to east 
across Uvalde and Medina counties, it is impossible to iden-
tify the Anacacho as such in Bexar County, at the surface. 
However, a drill core from the Somerset oil field in Atascosa 
County quite evidently penetrates the true Anacacho lime-
stone. 
From east to west across Medina County the Anacacho 
changes from a sandy marl with local asphalt-bearing lime-
stone phases resembling the true organic-fragmental Ana-
cacho, to an organic-fragmental limestone. West of Me-
dina County the formation increases in thickness till at the 
west side of the Anacacho Mountains in Kinney County, it 
is 400 feet thick. In Medina County the Anacacho is ap-
proximately 200 fee~ thick. 
Under the description of the Anacacho and Escondido 
formations, the reason for the limitations of these forma-
tions is given. The chief reason is because of the abrupt 
physical break at the top of the asphalt-bearing limestone. 
Paleontologically, however, the Taylor formation of Bexar 
County includes all the Upson clay in Medina County, all of 
the Anacacho limestone, and the basal 100 feet of the Escon-
dido lying below the top of the E xogyra ponderosa horizon. 
The Taylor formation of Bexar County also correlates with 
what is referred to by Vaughan as the Anacacho formation 
in Uvalde County; with the Anacacho and Upson clay of 
eastern Maverick County; and with the Upson clay of west-
ern Maverick County, the Anacacho lensing out in the east-
ern part of Maverick County and its equivalent being ·i:;he 
upper part of the Upson clay of that area. The Anacacho 
formation is clearly a submerged bar formed under near-
shore conditions and, although formed at the same time as 
the lower Taylor formation in Bexar County, because of pe-
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culiar local conditions of deposition has resulted in a massive 
organic limestone lens lying in the Upson clays. It is phys-
ically ver~' different from the adjacent contemporary de-
posits, yet was laid down at the same time, as evinced by 
the paleontologic data. E.rogyra ponderosa, which is con-
sidered to be the characteristic fossil for the Taylor marl 
in Bexar County, consequently is used to designate the lim-
its of equivalent formations in Medina County, and the 
equi\·alent formations to the west. Through the radical 
physical change, this fossil persists; and in a recurrence of 
normal conditions as found in the base of the Escondido 
formation in Medina County, this fossil continued its ex-
istence contemporaneously with the other members of the 
species in Bexar County. The upper limit of this fossil, 
marking the upper limit of the Taylor formation in Bexar 
County, likewise marks the top of the corresponding form-
ation in Medina County, notwithstanding the intervening 
physical change in the nature of the Anacacho limestone. 
Also the Gryphea l'esiculal'is horizon assigned by Sellards 
and by Stephenson to the upper Taylor is placed in Medina 
County 10 feet above the base of the Escondido. Thus both 
of these paleontologic horizons together ·with the additional 
data make an accurate correlation between the Taylor and 
Navarro formations of Bexar County and the Anacacho 
and Escondido of Medina County. Likewise £.;:ogy;·a pon-
de!'osa in the Upson clay both \Yest of the Anacacho Moun-
tains and in its eastern extension under the Anacacho form-
ation as \Yell as in the basal Escondido, sho,vs that these 
clays practically include the Anacacho limestone lens, and 
" ·ith it, are the equivalent of the Taylor formation of Bexar 
County. 
In the Escondido fo rmation in Medina County there is 
included all the material lying abo\'e the organic-fragmental 
limestone carrying asphalt; and below the Elstone glau-
conitic limestone of Eocene-Midway age. It includes all of 
the Na\'arro formation of Bexar County, and in addition, 
higher Cretaceous strata which are not present in Bexar 
County. The parallel erosional unconformity in Bexar 
County between the Cretaceous and the Eocene is in part 
Geology and Mineral Resources of Medina County 105 
represented by the higher Cretaceous strata. Thus while 
there was non-deposition or erosion along the eastern half 
of the north side of the Rio Grande embayment, there was 
deposition along the west half of the north side, as is evinced 
by the rapid increase of the Upper Cretaceous to the west 
and the presence of higher Cretaceous strata in the same 
area. Thus in Medina County the highest Escondido 
present is represented by a part of the Cretaceous-Eocene 
unconformity in Bexar County. So toward the west there 
is less of a time interval between the latest Cretaceous and 
the earliest Eocene deposits and a corresponding increase 
in the thickness of the Upper Cretaceous sediments. In 
the upper Rio Grande embayment the San Miguel beds and 
the Coal Series, totaling some 800 feet of Cretaceous sedi-
ments, form a lens between the Upson clay and the Escon-
dido. At the same time there is also higher Cretaceous 
than the Escondido of Medina County present in the region 
to the west. Although it is impossible to determine ac-
curately, the Pulliam formation, of Vaughan, probably cor-
relates with the Escondido in Medina County; and as ex-
plained by Vaughan, the small amount of this formation 
shown in vertical section is very probably due to conceal-
ment through overlapping of subsequent Eocene formations. 
The Ostrea cortex horizon identified by Vaughan in 
Uvalde County and placed by him at the top of the Pulliam, 
is the same horizon of Ostrea cortex identified in Medina 
County above the Sphenodiscus pleurisepta horizon at Rock 
Crossing, and placed at the top of the Escondido. Vaughan 
states that at most there are less than 200 feet of Pulliam 
visible between the Anacacho limestone and the Ostrea cor-
tex horizon, while in Medina County there are 700 feet be-
tween the Ostrea cortex horizon and the Anacacho. This 
small amount of exposed Pulliam in Uvalde County is very 
probably due to concealment by the overlapping Wilcox. 
Undoubtedly the Escondido of Medina County and the Pul-
liam of Uvalde County are equivalents and would be prac-
tically the same thickness if all of the Pulliam were meas-
ured. 
Of the Eocene strata, the Midway, the Wilcox and the 
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Carrizo of Bexar County are undoubtedly the exact equiv-
alents of the Midway, Wilcox and Carrizo, respectively, of 
Medina County; and, collectively, of the Myrick of Uvalde 
County. Though there is considerable lateral variation in 
the Midway between Bexar and Medina County and across 
Medina County, and no exposure of the Midway east of 
Noonan in Medina County because of the overlapping Wil-
cox, the boundaries between the groups remain constant 
and are readily identified from paleontologic as well as 
physical criteria. In eastern Medina and Bexar County 
there is only a limited amount of the Uvalde formation as 
compared with the amount of this formation in Western 
Medina and Uvalde counties. In general it can be stated 
that there is an increase in the thickness as well as in the 
amount of lime in the formations from east to west, up the 
Rio Grande embayment. 
IGNEOUS ROCKS 
Igneous rocks in situ are known to be exposed in only three 
localities in Medina County. The nature of these intrusions 
is slightly different for each locality. In addition to the ig-
neous material in situ, pebbles and small basalt boulders were 
collected from both Little Seco and Big Seco creeks, in the 
northwestern part of the county. At the junction of Little 
Seco Creek with Big Seco Creek at the Nixon ranch-house, 
small basalt pebbles were collected. An examination of the 
gravel deposits of Little Seco immediately before its junc-. 
tion with Big Seco afforded a greater number of igneous 
pebbles. Since Little Seco Creek drains considerable area 
of the northwestern part of Medina County, the igneous ma-
terial present in the drainage area of that creek would be 
indicated in the wash in the creek bed. Proximity to an 
intrusion would result in larger and more numerous bould-
ers. The entire length of Little Seco Creek in Medina 
County was examined and the wash in the creek bed showed 
a gradual increase in size and number of boulders. As there 
are no localities in the creek bed in Medina County where 
the igneous boulders are abnormally large or more common, 
and no igneous rocks were found at any place in the drain-
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age area of Little Seco Creek, it is quite probable that in 
Medina County there are no igneous rocks in situ in the arel! 
drained by Little Seco Creek. So far as known, all the 
igneous material in Little Seco Creek is washed from Uvalde 
County, or counties farther to the northwest. 
In Big Seco Creek, though the float shows much less ig-
neous rock than the deposits in the bed of Little Seco Creek, 
there are no indications that any igneous material is present 
in situ in any of the area of Medina County drained by Big 
Seco Creek. The pebbles are much smaller and less common 
in Big Seco than in Little Secro Creek. The igneous peb-
bles in the wash of Big Seco Creek evidently come from 
Bandera or other counties to the north and east. 
As the Seco creeks drain practically the entire north-
western part of the county, it is very probable that there 
are no igneous rocks in this area. The increase in igneous 
pebbles in Little Seco over the amount in Big Seco Creek, 
shows that the main igneous bodies lie to the west and north-
west of the northwestern part of Medina County. 
One-half mile south of the Mumme Ranch, about 12 miles 
due north of Hondo, an igneous instrusion one-eighth mile 
in diameter i8 found in the Edwards limestone. The ma-
terial contains a little feldspar which can be recognized with 
a lens. The rock is a very dark gray or black, hard, fine-
grained basalt, with feldspar showing as light gray or white 
specks; numerous dark glassy crystals of hornblende or 
augite; and many dark yellow specks which probably are 
weathered magnetite. Some minute cavities are filled with 
this dark yellow substance, which is evidently a weathered 
product, probably magnetite, with possibly some crystals 
of olivine. The rock is very uniform in color, hardness 
and texture. Its fracture is typically that of trap rock. 
It is very hard and the unweathered edges readily cut glass. 
On unweathered surfaces it is uniformly very dark gray 
to black, and weathers to a rusty deep or reddish brown. 
The presence of iron is probably chiefly accountable for 
these weathered colors. The entire igneous material can 
most probably be referred to the plagioclase-basalt group, 
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though it is possible that there is a considerable amount of 
nepheline basalt. 
At the contact between the igneous intrusion and the sur-
rounding Ed,rnrds limestone, considerable contact meta-
morphism has occurred. The uniformly gray-white Ed-
wards limestone has been baked to a dark brown and con-
siderably hardened. Deposition of iron has taken place in the 
caYities of the Edwards limestone adjacent to the igneous 
material. Some of these enrichments haYe filled cavities 
a foot in diameter. 
It is Yery probable that the igneous material reached 
practically no higher eleYation than the one which it now 
occupies. Had it penetrated a greater amount of the Ed-
wards limestone. its greater hardness would have enabled 
it t o withstand erosion better than the Edwards limestone 
and the rock would remain as an igneous neck or boss con-
siderably higher than the surrounding territory. The in-
trusion occupies a low place beside an intermittent creek 
in a broad rnlley. On all sides the Edwards limestone is at 
a much higher eleYation. A hundred feet to the east o:{. the 
intrusion. the Ed"·ards limestone is some 20 feet higher 
than the top of the igneous rock. It is quite e\·ident that 
the igneous intrusion has neYer reached a much greater ele-
rntion than the one which it now occupies, and that its ex-
posure to the surface has come through the erosion of the 
surrounding limestone. which at present is sufficiently great 
to uncowr the top and one side of the intrusion. The small 
creek located at the \\·est side of the intrusion is accountable 
for the exposure of that side of the igneous mass \\·hile the 
east side still remains coYered. 
The natme of the material itself precludes surface condi-
tions during cooling. Cellular glassy structure would have 
resulted from quick surface cooling. Deep slow cooling 
would haw produced much larger and better developed 
crystals. The texture of the rock with some small crystals 
sho\\·s that it cooled quite rapidly, yet slo\\·ly enough to 
permit a slight mineral segregation. An estimate would 
place the top of the rock some 500 feet belo\V the surface at 
the time of its intrusion. 
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No commercial deposits of any metals could be found and 
it is quite improbable that any are present in economic quan-
tities. 
On Cow Creek, one mile above its junction with the mid-
dle Verde Creek, two miles south of the King ranch-house 
and 16 miles north of Hondo, is an igneous dike 15 feet 
wide and one-fourth mile long. The igneous material oc-
cupies the pogition of a fault which has a surface trend or 
N 60° E, roughly parallel to the remainder of the faulting 
in the county. 
Two distinct types of material are present in this intru-
sion. The great majority of the rock is identical with the 
igneous boss one-half mile south of the Mumme Ranch. 
The material is a deep gray to black, fine.:grained basalt 
rock, with specks of feldspar. The black crystals are prob-
ably hornblende or augite with some magnetite. The mag-
netite affords the extra weight of the rock and its weathered 
form probably gives the softer brownish yellow crystals 
which fill the cavities. The rock has a very angular frac-
ture and is harder than glass. 
On exposed surfaces the black basalt weathered to a 
deep reddish brown. 
Associated with the hard black basaltic rock and lying 
between it and the metamorphosed Glenrose limestone, is 
considerable chocolate and dark green-colored clayey ma-
terial cut by calcite veins. The deep red and chocolate 
colored clay is evidently a more weathered product of the 
green material, for underneath the red weathered surface 
the green clay is found. The iron present in the basalt 
possibly affords the red coloring to the weathered clay. 
The entire clay material lying between the hard black 
basaltic rock and the metamorphosed Glenrose limestone 
very much resembles a decomposed phonolite. It is not 
altogether different from a serpentine, resembling chlorite. 
It is in all probability an amygdaloidal material-a contact 
facies which occurs between an igneous intrusion and a soft 
calcareous rock. The escape of heated gases at the time of 
the intrusion from the igneous magma into the soft porous 
limestone adjacent, metamorphosed the limestone and pro-
duced a somewhat rotten and altered phase of the igneous 
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rock near the contact. This amygdaloidal material is not 
confined to any one class of rocks but when conditions are 
favorable, is formed between an igneous rock intruding a 
soft calcareous strata. No amygdaloidal material was found 
at the contact between the igneous rock and the Edwards 
limestone half a mile south of the Mumme Ranch. The 
hardness of the Edwards limestone is the chief reason for 
its absence at the last locality mentioned. 
The dike on the King Ranch like the boss near the Mumme 
Ranch, probably reached practically no higher elevation than 
the one at which it now stands. The exposure, like the neck 
near Mumme Ranch, has been effected by the weathering of 
the surrounding softer limestone. Cow Creek, flowing past 
the dike on the north, has exposed some 30 feet of the igneous 
rock on the south bank of the creek. On the south of the dike, 
the sedimentary rocks occupy a higher position than the top 
of the dike. If the dike had reached a higher elevation in 
the Glenrose limestone, it would be much more prominent, 
since it is much more resistant than the surrounding Glen-
rose limestone. As it is, the softer limestone occupies all 
the higher elevations except on the north of the dike, where 
it has been eroded by the stream, and it is evident that the 
position of the creek and of the surrounding features is en-
tirely responsible for the exposure of the dike. The phys-
ical nature of the rock shows that it was formed under 
conditions very similar to those producing the neck near 
Mumme Ranch. 
A spring rises to the surface from the fault at the north 
side of the dike and flows into Cow Creek. The dike, in 
intruding the Glenrose formation, has cut through a water-
bearing horizon, and since the igneous rock is practically 
impervious, it has afforded an impediment to the water 
which, under hydrostatic pressure, rises to the surface. 
A shaft has been sunk some 90 feet in the Glenrose lime-
stone at the contact between the limestone and the dike. 
Throughout its entire depth, no igneous material was en-
countered. Since the shaft is to the south of the fault and 
the downthrow of the fault to the south, and as no igneous 
material was encountered, it is quite evident that the dike 
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has ascended nearly vertically along a fault plane and that 
from the main dike mass there probably are no lateral ex-
tensions into the Glenrose limestone. Although the shaft 
is located in the zone in which enrichment should occur by 
the introduction of the magma, with the accompanying gases 
and vapors, no commercial mineral deposits were encoune-
ered. 
At the northern county line of Medina County, two miles 
west of the King ranch-house, there is an igneous neck 
exposed at the surface through the erosion of the surround-
ing Glenrose limestone. The conditions of occurrence of 
this igneous intrusion are undoubtedly very similar to those 
discussed under the intrusion near the Mumme ranch-house. 
The material of both intrusions is identical. In both places 
the adjoining sedimentary rock has been turned to a deep 
brown by heat and perhaps chemical action, generated by 
the igneous intrusion. From all evidence the intrusion west 
of the King Ranch has never occupied a position of much 
higher elevation than the elevation at which it is now found. 
Only through recent erosion of the Glenrose limestone has 
the igneous rock been exposed at the surface. Observations 
of actual exposures show that all igneous rocks in Medina 
County are of the intruded mode of occurrence. Of this 
intrusive group, there are two classes: (1) bosses, stocks 
and necks, such as the intrusion half a mile south of ·i;he 
Mumme Ranch and the intrusion at the north line of Medina 
County, two miles west of the King ranch-house; and (2) 
dikes, such as the basalt dike on Cow Creek. 
In a deep gulley about eleven miles south slightly west of 
D'Hanis. a basalt stratum two and one-half feet thick has 
been reported. It is very probably present, but it could 
not be found during the present survey. So far as known 
this is the only laccolithic or laterally intruded sheet of ig-
neous rock reported from surface exposures in Medfina 
County. No other surface flows of igneous rocks are known 
in the county, though in the Elstone structure in the south-
central part of the county, it is very probable that there is 
a laccolith some 700 to 900 feet below the surface. 
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STRUCTURAL GEOLOGY 
All the formations of the Cretaceous and Eocene in Me-
dina County in general dip east of south toward the Gulf 
Coast. In Yarious parts of the county, however, the gen-
eral dip is modified by local structural conditions. The 
chief factor affording a diversion from the normal dip is 
the main fault of the Balcones fault zone. North of the 
main Balcones Fault "·hich is marked topographically and 
physiographically by the Balcones Escarpment, extending 
approximately east and west across the north end of the 
county, and geologically by the contact between the Glenrose 
and Ed,Yards formations, the dip increases from five feet 
to the mile in the extreme northern part of the county, to 
100 feet per mile immediately north of the escarpment. 
Aside from this main disturbance, various local structural 
features in the Glenrose area to the north modify the di-
rection and rate of dip. 
South of the Balcones Escarpment structural condition~, 
are much more complicated. The downthrow side of prac-
tically all of the faults in Medina County is toward the south 
and southeast. Similarly the longer axis of the folds is in 
general east and west or north of east and south of west, 
roughly parallel to the surface strike of the fault8. while 
the longer and gentler flexure is to the south or southeast. 
Locally some faults are suspected to pass into folds, which 
flatten out and are the terminations of the distributed areas. 
The result of practically all the disturbances in the county 
is to place the formations at a lo,ver level or an increased 
depth, toward the Gulf Coast. 
In general, the strike of the faults at the surface and the 
longer axes of the folds are roughly parallel to the main 
Balcones Fault. In the eastern part of the county on the 
structures in addition to the dip of the formations as men-
tioned, there is a plunge of the formations in a west or 
south of west direction. This plunge of the formations has 
not been found west of the Hondo River. 
The structural features of the county are likewise indi-
cated on the geologic map. Faulting is indicated by a single 
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line at the location of the various main faults. In addition 
there are numerous small faults which it is impracticable ·co 
show on a map of this nature. The remaining chief struc-
tural features in the nature of folds are shown in their 
proper positions by the usual reconnaissance symbols. The 
information concerning these folds should be considered as 
accurate reconnaissance. The location and the nature of 
these folds are accurately described, though not in the de-
tail which should accompany a detailed transit or plane 
table and stadia survey. 
The only subsurface data in the county are afforded by a 
few water wells and tests for petroleum. These data, though 
valuable in giving the thickness and subsurface nature of 
the various formations at their respective localities, afford 
practically no structural information. 
The data afforded by these subsurface explorations are 
attached at the end of the report under the heading of ~ub­
surface Data. 
FAULTING 
Although some small faults with a throw of less thar; ;)0 
fee~ are found in the Glenrose area in the northern part 
of Medina County, the main fault of the Balcones zone enters 
the county on the east, eight miles south of the Bandera-
Medina County line, and bending toward the north, leaves 
the county at the western side, seven miles south of Ban-
dera County. Throughout this area, with one exception, 
the Edwards limestone on the south side of the fault is 
downthrown against the Glenrose formation to the north. 
The area of exception is where the main Balcones Fault 
crosses Hondo River, 18 miles west of north from Hondo 
and one mile below the Rothe Ranch. At this locality the 
Walnut and Comanche Peak formations are found in the 
drag of the fault where they have been protected from ero-
sion. 
The Balcones fault zone across Medina County is a com-
plicated system of block faulting. In the eastern part of 
the county, the displacement is greater than in the west. 
Two main lines of faulting, in general, compose the Balcones 
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fault zone. On the north, the zone is bounded by a line of 
simple slip-faulting, while on the south side, east of the 
Medina River, there is a double fault line. West of the 
Medina River on the south side of the fault zone, the fault. 
ing rapidly decreases to the west, both in the number of 
faults and the amount of throw. Between the two main 
lines of faulting on the north and south sides of the zone, 
there is a series of cross faults, originating at the junction 
of the fault segments which compose the main Balcones 
Fault, and extending to the line of faulting on the south of 
the fault zone. Between these main faults, there' are many 
small faults with a surface strike approximately parallei 
to the main lines of northeast and southwest faulting. West 
of Seco Creek no faulting was found south of the main 
Balcones fault. 
On San Geronimo Creek, two and one-half miles north of 
Cliff, in the northeastern part of Medina County, the main 
fault of the Balcones zone enters the eastern part of the 
county. At this point the throw is approximately 600 feei. 
The main Balcones Fault is not a single curved fault line, 
but a series of segments, the individual faults of which, 
though intimately related in origin and character, have each 
a distinct surface strike. Four main segments have been 
identified in the main Balcones Fault, and it is highly prob-
able that upon more detailed work these main segments will 
be found divisible into smaller and more complex compo-
nents. 
From the point mentioned on the San Geronimo Creek, 
two and one-half miles north of Cliff, the main fault trends 
slightly south of west, intersecting the Medina River two 
and one-half miles above the main irrigation dam. The 
fault is quite evidently responsible for the change in the 
course of the river in this vicinity, from south to east; A 
probable projection of the first cross fault, in the north-
eastern part of the county, is responsible for the extension 
to the north for about two and one-half miles of the Ed-
wards limestone on the west side of Medina River. The 
course of the Medina River in this vicinity approximates 
the trend of this cross fault. 
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At the point of confluence of the waters of Indian Spring, 
Moccasin Spring and Cypress Creek, with the Medina River, 
the second segment of the fault trends slightly south of 
west, practically parallel to the first segment. The course 
of Indian Spring is in the Glenrose limestone at the foot 
wall of the fault, and the water flows almost due east in 
the fault to the Medina River. Moccasin Spring, rising 
in the Edwards limestone about a mile south of the fault, 
flows northeast till it encounters the fault and then, joining 
the water from Indian Spring, flows due east to Medina 
River. Cypress Creek, originating in the Glenrose forma-
tion three miles north of the fault, flows southeast con-
formably to the general drainage of the county;· till it 
reaches the fault and encounters the massive Edwards 
limestone on the south. It then follows along the fault 
with the waters from Indian and Moccasin Springs to the 
Medina River. 
On the north side of the canyon, which is about 200 
feet deep, the soft yellow fossiliferous Glenrose limestone 
is found, while on the south side are the massive, poorly 
fossiliferous, hard, slate-gray, flint-bearing strata of the 
Edwards limestone. The canyon varies from one-eighth 
to one-fourth mile in width. At this locality the displace-
ment was calculated to be between 500 and 600 feet. 
Three miles south of the Medina-Bandera county line on 
the Bandera road the main Balcones Fault is again readily 
observed in the creek bed at the road crossing. East Verde 
Creek, flowing south, enters the fault and follows east 
along it for a quarter of a mile before it cuts through the 
Edwards limestone to the south. Along the ranch road 
leaving the Bandera road in the vicinity of this crossing 
and leading east to Indian Spring, the main Balcones Fault 
is observed. In all places of this region, the Edwards was 
found to be faulted against the Glenrose with no remnant 
of the Walnut and Comanche Peak formations showing. 
Three-quarters of a mile west of East Verde Creek, the 
main Balcones Fault strikes practically parallel with the 
segment east of East Verde Creek. However, the faults lie 
half a mile farther to the north and correspondingly the 
116 University of Texas Bulletin 
Edwards limestone extends half a mile north of its posi-
tion to the east of East Verde Creek. At this point a 
projection of a cross fault determined at the surface some 
eight miles southeast intersects the main Balcones Fault. 
The location of the eastern end of the third segment of 
the main Balcones Fault which lies half a mile north of 
the west end of the second segment of the same fault, is on 
the ranch road to Bandera one and one-fourth miles below 
the junction of Middle and West Verde creeks. From this 
point, the strike of the main fault on the surface is slightly 
south of west. This bearing is held until one and one-
fourth miles west of Hondo River. The fault crosses the 
Hondo River one mile south of the Rothe Ranch, 18 miles 
west of north from Hondo. This region is the only locality 
along the main fault at which the intervening Walnut clay 
and Comanche Peak limestone, lying between the Glenrose 
and Edwards formations, were found. Probably because 
of a smaller throw and a greater heave, a larger angle of 
hade is formed, so that in the fault there is considerable 
drag. As the downthrown side of the fault is to the south, 
the drag, if sufficiently great, would expose the formations 
for some distance below the base of the Edwards limestone. 
T}\e Walnut clay and Comanche Peak formations are highly 
tilted to the south and pass under the Edwards limestone 
on the south side of the fault. It is very probable that 
there is about 500 feet displacement in the main fault at 
this place. 
The small area occupying the middle part of the fault 
segment lying between East Verde Creek and the Hondo 
River, because of the nature of the country, was not ex-
amined as carefully as is desired. It is highly probable 
that the fault line of this segment is not a single tangent, 
but that there is a slight change in direction of strike where 
the third cross fault, noted on the surface three miles north-
west of Quihi and projected through the igneous neck half 
a mile south of the Mumme Ranch, if extended, would 
intersect the main Balcones Fault. There is, however, little 
deviation from the direction of the main fault, as shown, 
since all but a very small area has been examined. 
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Additional data showing the intimate association of the 
igneous intrusion in Medina County with the block fault-
ing as determined from surface observations, are afforded 
by the third cross fault which is first noted on the south 
side, northwest of Quihi and which was traced on the sur-
face for five miles in a N 26° W direction. A projection 
of this fault on the same bearing observed on the surface 
intersects the igneous boss half a mile south of thei Mumme 
Ranch. The position of this igneous intrusion without doubt 
was determined by the location of the cross fault just de-
scribed, at this locality. The molten magma ascended along 
the fault plane as a line of least resistance. No faulting 
parallel to the Balcones Escarpment could be found at this 
point. 
The first radical change in the course of the main Bal-
cones Fault from a bearing slightly south of west begins 
one and one-fourth miles west of Hondo River. The fifth 
segment of the main fault bears S 70° W and leaves the 
county two and one-tenth miles above the Nixon Ranch. 
North of the Nixon Ranch the fault is readily identified 
and there is at this locality probably a less vertical dis-
placement than at any other locality in Medina County. 
The main fault as well as the compound line of faulting on 
the south of the Balcones zone shows considerably less 
throw in the western part of Medina County than in the 
eastern part. This change of direction in the bearing of 
the last segment of the main fault practically parallels it 
with the strike of the outcrops of the Eocene formations 
which1 turn rapidly to the south in western Medina County. 
It, however, does not explain the northwest bearing, in the 
western part of the county, of the Cretaceous formations 
overlying the Edwards limestone. 
East of the Medina River the southern limit of the Bal-
cones fault zone is marked by two parallel faults bearing 
67° west. With the exception of the fault in the second 
segment along the lower side of the Balcones fault zone, 
all the faulting in the lOwer part of the Balcones fault zone 
is practically parallel. The two faults east of the Medina 
River at the lower part of the Balcones fault zone, term-
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inating immediately west of the Medina River in a cross 
fault bearing N 30° W, form the first or eastern fault block 
in Medina County. Along the northern one of the two 
faults just mentioned, the Georgetown-Edwards is in con-
tact with the Austin chalk. The intermediate formations, 
namely, the Del Rio, Buda, and Eagleford, are faulted below 
the surface. There is then represented · a throw of at least 
175 feet. The fault is a normal slip fault with the down-
throw to the southeast. The location of this fault is very 
readily detected at the surface. Three-quarters of a mile 
north of Cliff on the San Geronimo Creek, the Georgetown-
Edwards formation is found on the north side of the creek, 
while the 60-foot bluff on the south side is Austin chalk. 
The creek at this locality flows for half a · mile on the fault. 
Again on the road between Cliff and the main irrigation 
dam the main Balcones fault crosses the road half a mile 
northwest of the toll gate. Its location at this point is. 
marked by a prominent southeast-facing escarpment - of 
Georgetown-Edwards limestone which overlooks a flat Aus-
tin plain. Halfway between the diversion dam and the 
bridge over the Medina River, half a mile east of Red Wing, 
the fault can be accurately located. At this locality the 
massive bluffs of Georgetown-Edwards limestone on the 
north side of the fault are in contact with the soft, yellow, 
fossiliferous Austin chalk on the south. The most south--
ern fault of the first fault block is parallel to the one just 
described. The vertical displacement aggregates at least 
250 feet, since the entire Anacacho limestone is missing 
from the surface exposures and the Austin chalk is in con-
tact with the Escondido. The downthrown side of this. 
fault is likewise to the south. 
Terminating the first fault block on the east and demark-
ing it from the second block is a cross fault bearing N 30° 
W. From south to north on the west side of the fault the 
Buda limestone, the Del Rio clay and the Georgetown lime-
stone abutt against the Escondido on the west side of the 
fault, while the Edwards limestone on the west side of the 
fault is in contact in turn with the Austin chalk, the· Ed-
wards limestone and the Glenrose limestone on the eastern_ 
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side. Such conditions indicate that in addition to the fault-
ing within the respective blocks themselves, the first fault 
block has been relatively depressed and the second block 
elevated and flattened, thus giving a northward extension 
to the younger formations in the first block and a southern 
extension of the older formations in the second block. It 
is also quite evident that there has been a flattening in the 
inclination to the south in the second block, giving a greater 
surface exposure to the Edwards limestone. The narrow 
exposure of Del Rio, in comparison to its wide exposure in 
the adjoining block to the west, may be due to an extension 
of the faulting in the first block across into the second block. 
This could not be detected at the surface. There is, how-
ever, a thin veneer of Buda on the northern part of the 
area mapped as the Buda formation. As is indicated, the 
Del Rio clay can be seen in gullies which have been cut 
through the Buda limestone. 
At the southern limit of the Balcones fault zone on the 
second block there is a single fault with a throw of approx-
imately 550 feet. Along the south side of this block the 
Buda limestone is seen in contact with the Escondido form-
ation. The second cross fault bounding the second fault 
block on the west and the third block on the east, has a 
bearing of N 25° W. 
On the eastern side of the fault from south to north the 
Buda limestone is in contact with the Austin chalk, the 
Eagleford shales and the upper half of the Buda on the 
west. The Del Rio clay on the east side is in contact with 
the Buda on the west, while the Georgetown-Edwards and 
the Glenrose on the east side are in contact with the lower 
Buda, the Del Rio and the Edwards on the west side. The 
Glenrose on the east is faulted against the Edwards to the 
west of the fault. There has evidently been a flattening 
of the third fault block giving an abnormal Del Rio and 
Buda surface exposure. It is not improbable that there is 
a cross fault along the northern limit of the Del Rio clay, 
though none could be found. The presence of an abnormal 
surface exposure of the Buda in the third fault block, as in-
dicated on the map, when the formation is only 60 feet thick, 
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together with the outlines of Buda in the Del Rio area and 
the inliers of Del Rio in the Buda area, indicates that the dip 
is practically zero. Along the south side of the third fault 
block the Escondido and the Austin formations are in con-
tact while the Anacacho is eliminated through faulting. The 
trend of this fault, which is along the southern side of the 
Balcones fault zone, is S 65° W. 
Terminating the third fault block on the west is a cross 
fault parallel in strike to the cross fault on the eastern side 
of the same block. On the east side of the fault, at the west 
of the third fault block, the Austin, Eagleford and Buda 
formations are in contact with the Escondido, Austin, Eagle-
ford, Buda, and the upper half of the Del Rio formations 
on the west side of the fault. The Del Rio on the east of 
the fault is in contact with the lower half of the Del Rio 
and the Georgetown on the west. 
In addition to the main fault at the south end of the 
fourth fault block, there are two small faults in the Buda 
limestone. These smaller faults are parallel to the main 
fault, and have the downthrow on the south side. The 
southern fault has a throw of 50 feet and the northern one 
about 10 feet, this latte!' affording a view of the Del Rio 
clay underlying the Buda in the base of the foot wall of 
the fault. 
Along the western end of the main fault on the south 
of the fourth fault block, the Austin formation is in contact 
with the Escondido; in the vicinity of Hondo River the 
Austin is in contact with the Anacacho on the south while 
in the eastern half, the Austin is again in contact with the 
Escondido and the Anacacho formation is missing. There 
is represented at least a 200 foot vertical displacement in 
the eastern half of this fault block while on the western 
part it is very little over 100 feet. In the western part the 
Gryphea aucella horizon of the Upper Middle Austin is in 
contact with the Gryphea vesicularis horizon of the Escon-
dido which is 10 feet above the base of the Escondido. 
Erosion and slight minor faulting have exposed the Ana-
cacho in the bed of Hondo River and over the limited area 
to the east. The extreme width of the Buda surficial area, 
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the Del Rio clay in the river bed showing through the Del 
Rio over practically the entire Buda area, and the rapid 
decrease in surface area of the Buda to the east, indicate an 
elevation and a flattening of the western part of the block. 
The narrowing of the Austin area on the west is dependent 
chiefly upon the two smaller faults just described. 
Along the east side of fault block number five, the Ana-
cacho limestone is in contact with the Austin, the Eagle-
ford and the upper half of the Buda limestone, while the 
Austin, the Eagleford, the Buda, and the Del Rio are faulted 
against the Buda, the Del Rio, and the upper part of the 
Georgetown on the east. 
West of the Hondo River the formations come in contact 
in normal sequence, though there is a small fault between 
the Anacacho and the Escondido on Seco Creek two miles 
north of D'Hanis and some smaller faults on the Anacacho 
area to the north. 
In general, then, it may be concluded that both the cross 
faulting and the main faulting along the south of the Bal-
cones fault zone rapidly decrease to the west, leaving the 
formations in normal sequence at the western county line. 
The decrease in 36 miles from nearly 500 feet of displace-
ment by faulting to practically zero in the main east-west 
faulting, and a corresponding decrease in the cross faulting, 
show an extensive cessation of tectonic activity in the region 
toward the west. The main Balcones Fault also shows a 
decrease in the amount of throw in passing from east to 
west across Medina County. 
STRUCTURES 
Aside from the fault blocks which have just been de-
scribed and in addition to the small structures in the north-
ern part of Medina County, there are a few structural folds, 
which are readily recognized at the surface. As there are 
practically no sub-surface data on these localities, all obser-
vations are confined to surface indications. With the ex-
ception of the first structure described, all of the others 
which are identified have an economic significance in that 
they quite probably contain petroleum in commercial quan-
tities. 
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In the northern part of the county the structures have 
practically no economic value and since small structures are 
numerous, only the largest fault blocks and the one large 
structure are described. In the southern part of the county 
all structures which were identified and considered large 
enough to be of economic importance are discussed. Much 
more detailed information is desired to give more accurate 
data about these folds, but as there are no well records and 
the surface of the ground is covered in most places by allu-
vium, the data given are all that are available. 
The Culebra Structure 
The Culebra structure first named and described by Sel-
lards13 in Bexar County, "Is a relatively broad structure, 
the axis of which lies some six miles south of the·Balcones 
Escarpment." "On the crest of this structure 
in the western part of the county the Austin formation lie·s 
at the surface, while both to the north and south the Taylor 
formation lies at the surface." 
At the eastern line of Medina County the structure is 
approximately seven miles in width. The axis of the struc-
ture enters Medina County about one mile north of the 
Portranco Road, and extends through Loma Alta to Rio 
Medina. In Medina County the Culebra structure consists 
of a core of Austin chalk around which, on the north, west 
and south in succession away from the axis of the structure, 
are the Anacacho and the Escondido formations. The plunge 
south of west which was observed by Sellards to occur in 
Bexar County increases to the west and five miles west of 
the Medina-Bexar county line, carries the structure below 
the surface, where it flattens out into a normal southward 
dip. As stated; the Anacacho and Escondido formations 
occur in normal sequence around the Austin chalk core. The 
presence of the structure at this locality is undoubtedly 
accountable for the northward extension of the Escondido. 
To the north of the Austin chalk core are encountered sue-
13Sellards, E. H., Geology and Mineral Resources of Bexar County. 
Univ. Texas Bull. 1932, p. 83. 
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cessively the Anacacho and the Escondido formations, the 
latter at its northern edge being faulted against the Austin 
chalk. Although the contact on this structure between the 
Austin chalk and the Anacacho limestone is obscured in 
places, the structure is definitely located by the positions 
of the Anacacho and the Escondido formations and the con-
tact as here established between these two formations. In 
addition the positive identification of the Gryphea vesicu-
laris horizon, at the base of the Escondido, extending in a 
semi-circle from one mile south of Cliff southwest of Rio 
Medina and around the southwestern poinl of the structure 
to a locality on the Military Highway one and one-half miles 
east of the Medina-Bexar county line, definitely indicates 
the Culebra structure. The Gryphea vesicularis horizon 
definitely establishes an elevation or key horizon in the 
Escondido 10 feet above the base of the Escondido forma-
tion from Cliff on the north, southwest of Rio Medina, and 
thence south of east into Bexar County. The width of the 
str11cture is seen to narrow rapidly to the west. At its 
western edge it flattens out and the Escondido has its nor-
mal dip to the southeast. 
The Elstone Structure 
The structure immediately southeast of Elstone is one 
of the most definitely marked structures in the southern 
half of Medina County. It is likewise considered to be 
connected with a line of weakness or folding which extends 
west from the Mission and Alta Vista fields in Bexar County, 
practically west with the strike of the Upper Cretaceous 
and Eocene formations, through the structure at the Haass 
well one mile northwest of Noonan to at least as far west 
as Elstone. In accordance with the remainder of the fold-
ing and faulting in Medina County, the axis of the Elstone 
structure is in a general east and west direction. From 
the size, shape and structural relation of the Elstone dome, 
there is a strong possibility that this structure is of igneous 
ongm. Molten magma intruded into the underlying form-
ation at a point of fracture along the general line of weak-
ness, as described, would give results practically identical 
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with those observed. The amount of the vertical displace-
ment in the overlying formation, in comparison to the size 
of the structure, makes the igneous origin of the structure 
more plausible. 
Except in the bed of the Hondo River, observations for 
dips are impossible but, as shown on the map (Figure 6) 
the position of the fold is readily determined by an accurate 
detailed mapping of the surface formations. 
Although there are possibly a few small structures es-
pecially between the Elstone structure and the Haass well 
and then in the area to the east, no other structures except 
the Devine and Yancey disturbances are known to be located 
in the southern half of Medina County. 
Aside from the faulting and the folding in conjunction 
with the faulting in the northern part of the county, the four 
disturbances in Medina County of mappable size are the 
Culebra, Devine, Yancey, and Elstone structures. Of these 
four structures, the Els tone, the Devine and the Yancey 
folds have an economic significance. 
Further detailed investigation for structures of economic 
value in connection with petroleum accumulation should be 
directed to the areas lying within the two lines of disturb-
ance or folding described in connection with the Elstone, 
Devine and Yancey structures. 
The Devine Structure 
A fold, with its longer axis south of west and north of 
east, roughly parallel to the main folding and faulting in 
Medina County, is located some three miles northwest of 
Devine. On the surface of the structure, both the Seco 
and the Buttsgin formations of the Wilcox are exposed. 
The structure is known to be closed on the north, west and 
south. On the east, insufficient information has been ob-
tained to determine if the fold is closed or if it continues 
to the eastward and is an extension of th~ Somerset field 
in the vicinity of Lytle. This structure is undoubtedly in-
timately connected with, and in origin related to, the Som-
erset structure. In all probability the _same dynamic forces 
are responsible for the formation of both structures. The 
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trend of the Somerset field if projected into Medina County 
will closely approximate the location of the Devine struc-
ture. From its eastern limit in Bexar County the Somerset 
field is very probably located on a series of folds lying along 
a folded zone which extends across Atascosa and into Me-
dina County. How far into Medina County the disturbance 
along this line of weakness continues is not known, but it 
is quite possible that the disturbance dies out in the west-
ern part of Medina County as does the faulting along the 
southern side of the Balcones fault zone. This line of fold-
ing is comparable to the faulting along the south side of the 
Balcones fault zone since both disturbances are due to dis-
placement chiefly along the main Balcones Fault. Since the 
southern faulting of the Balcones zone is closer to the main 
Balcones Fault the disturbance was in the nature of fault-
ing, while along areas of the Somerset field and its extension 
into Medina County, the disturbance is marked by folding. 
This change in the type of structure from north to south in 
the county from faulting to folding is due to the less dis-
turbed strata at an increased distance from the line of prin-
cipal disturbance along the main Balcones Fault. 
As the same formations are involved in the folded zone 
of the Somerset field, and since the disturbance probably 
occurred practically simultaneously over the whole dis-
turbed area, conditions are undoubtedly very similar over 
the entire folded area. In Medina County, then, structural 
conditions on the Devine structure should be very similar 
to those found in Atascosa County. To the west, however, 
it is quite probable that the disturbance diminishes and dies 
out in the western part of Medina County. 
The Y1ancey Structure 
One mile northeast of Yancey, there is a small fold oc-
cupying the same geological position as the Devine struc-
ture. As no further disturbance could be determined to 
the west along this line, the Yancey structure is probably 
the western limit of the fold zone along which the Somerset 
field and its western extension, the Devine structure, are 
located. 
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The termination of the folding along this zone in the vi-
cinity of Yancey practically coincides with the termination 
of the faulting along the southern side of the Balcones fault 
zone. There is practically no faulting along the southern 
side of the Balcones fault zone west of Hondo River, and 
the cessation of folding in the vicinity of Yancey, which is 
practically south of the termination of the faulting, indicates 
considerable relation between the two areas. In all proba-
bility they are due to the same disturbance and formed at 
the same time. The Yancey structure is apparently smaller 
than the Devine structure and under the conditions de-
scribed this would be expected. It can also be stated in con-
nection with the termination of faulting along the southern 
side of the Balcones fault zone, the termination of the fold 
zone at Yancey, and the absence of structure in the western 
part of the county similar to the Culebra structure of the 
eastern part, that the rapid decrease in the folding and 
faulting from east to west across the county south of the 
main Balcones Fault is quite evidently due to the smaller 
amount of displacement in the main Balcones Fault in the 
western part of Medina County. This decrease in the 
amount of displacement to the west in the main fault is 
clearly reflected in all structural conditions to the south 
which are dependent upon the main faulting. 
ECONOMIC GEOLOGY 
The mineral resources of Medina County include both the 
non-metallic and metallic groups. Only the non-metallic 
minerals are of commercial value. This group includes the 
water supply. clay, petroleum and natural gas, asphalt, 
brown coal, building and ornamental stone, gravel, cement 
and concrete metals, and road material. The metallics are 
confined to gold, silver, lead, and iron, none of which has 
been found in. commercial quantities. 
NON-METALLIC 
Of the non-metallic minerals in Medina County four are 
of especial importance, namely, water, clay, petroleum and · 
natural gas. These four minerals, if systematically ex-
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ploited, should be of considerable economic value. The water 
and clay resources have received attention for some fifteen 
years. For a while their development was rapid, but the 
full extent of the resources is practically untouched. Much 
interest is now being shown in the prospecting for petro-
leum and natural gas. If this exploration is properly ad-
vised, petroleum and natural gas should be found in com-
mercial quantities. However, the areas of possible pro-
duction in Medina County are restricted and unless reliable 
geological information is obtained and the testing of these 
structures supervised by competent drillers, much time and 
money will be uselessly expended. The number of dry holes 
which are not on structurally favorable areas in comparison 
with the locations on structure, indicates the advisability of 
securing reliable geological information. The remaining 
.non-metallic minerals have been utilized only to a small 
extent. 
Water Supply 
The water supply of Medina County may be classed under 
three heads; namely, surface waters, ground waters, and 
impounded waters. It is understood, of course, that each 
of the three classes is closely related to the other. 
Surface Waters 
The mean annual rainfall of Medina County is approx-
imately 25 inches and the greater amount of this water 
comes in heavy rains for a short season in early spring and 
fall. Falling in this manner, at widely separated intervals, 
the water is of little value to flowing streams, except for a 
short period after the rainy season. As it falls quickly 
there is little opportunity for its absorption by the soil and 
consequently the larger part of the water passes directly 
over the surface of the ground, as run-off, into the drainage 
features. Thus for a short time after each rain the streams 
of Medina County are flowing, but throughout the greater 
part of the year, they are apparently dry. The Medina 
River, however, is an exception. It is a perennial stream 
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and carries a considerable flowage of water all the year. 
Since the construction of the large irrigation dam on the 
Medina River in the northeastern part of the county, the 
stream flow is regulated and the amount of water it carries 
more uniform than formerly. At its source in Bandera 
County and throughout its entire course north of the area 
surficially covered by the Del Rio clay, the Medina River 
is fed by springs in the lower Comanchean limestones. The 
largest ones of these springs are of the fissure type. 
The Hondo River and the Seco creeks likewise rise in 
Bandera County under conditions similar to those supply-
ing the Medina River. Their supply of water, however,. 
is more limited than the supply of the Medina River, and 
unlike the Medina River they are not visibly flowing streams 
throughout the year. After the rainy period the stream 
waters are visible, but in the dry season no surface waters 
can be found in their beds. However, they are known to 
flow throughout the most of the year, beneath the deep 
gravel deposits. This type of intermittent stream gives 
rise to water holes located in the larger depressions of the 
stream bed and fed by water flowing under the river gravel 
from springs and water holes farther up the stream. The 
remainder of the streams carry little water, practically 
throughout the year. 
Thus the streams of the county are supplied during and 
immediately after rains by surface waters along their entire 
course, but for the greater part of the time are fed by 
springs in the limestones of the lower Comanchean. 
Gl'Ound Waters 
Ground waters, often referred to as sub-surface or un-
derground waters, are of two types in Medina County; 
namely, flowing and non-flowing waters. Although there 
could be a further sub-division into springs and wells, this 
is unnecessary since it is quite evident that in a limestone 
country the source of wells and springs is the same. The 
wells merely tap the veins or channels in the limestone which 
carry \vater, while in springs the water follows the fissures 
to the surface. 
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Practically all of the ground water in Medina County is 
artesian; that is, it is under hydrostatic pressure. In the 
case of springs it is under flowing artesian conditions while 
in some wells there is insufficient pressure to produce a flow. 
In wells of this kind the water, though artesian and under 
sufficient head to rise a considerable height in the well, has 
not force enough to reach the surface and flow under its 
own head. The rate of flow of the flowing artesian wells 
and springs varies considerably. Both the physiographic 
and the geologic location of the wells and springs have much 
to do with the amount of water produced. 
The chief water-bearing formations in Medina County 
are the Glenrose and Georgetown-Edwards limestones of 
the lower Comanchean. The majority of the wells in the 
central part of the county and all of those to the north and 
for some distance south of the main Balcones Fault, obtain 
their water from these formations. Ill the southern part 
of the county the Wilcox supplies considerable water; in 
some instances supporting flowing artesian wells such as 
the well on the Schmitt farm, two miles northeast of Yancey. 
The remaining Cretaceous and Eocene formations in Me-
dina County carry little water. 
Since the geological formations have a surface trend of 
outcrop south of west and north of east across the county, 
there are similar and characteristic water conditions in-
timately related to the geology of the county. Thus from 
north to south various water belts are encountered. 
To the north of the main Balcones Fault there is much ar-
tesian water in the Glenrose limestone. The greater part 
of this artesian water is under sufficient hydrostatic pressure 
to flow. Throughout the Glenrose area there are numerous 
springs, some flowing as high as 500 gallons per second. 
Often these springs are located along faults which not only 
afford a vertical passage of the water to the surface along 
the fault plane, but through the faulting of impervious strata 
on the south against a water-bearing horizon on the north 
of the fault, furnish an impediment which causes the water 
to be retained under sufficient head to flow. In general, 
limestones are quite impervious throughout, and the water 
130 Univ ersity of Te xas Bulletin 
is generally carried along joint and bedding planes. This 
is very different from the conditions in sandstone where the 
water is carried more or less equally by all parts of the 
formation. The solvent action of the water along these 
joint and bedding planes has enlarged the cracks to fissures 
and channels, along which most of the water is carried. 
Thus in drilling for water it is necessary to tap one of these 
channels in order to obtain a satisfactory supply of water. 
The surface outlets of these channels form the fissure 
springs of the limestone region to the north of the main 
Balcones Fault. 
On Cow Creek one mile from its junction with the middle 
Verde Creek, there is a small flowing artesian spring on the 
north side of a dike which has a northeast-southwest sur-
face strike. This impervious igneous mass ascending along 
a fault plane has fur_nished an impediment to the water mi-
grating southward along the dip of the Glenrose, and placed 
it under sufficient hydrostatic pressure to flow. The chief 
flowing springs not in the river bed or banks are Moccasin 
and Indian Springs, which are located at the main Balcones 
Fault. Indian Spring rises from the Glenrose limestone in 
the foot wall of the fault, while Moccasin Spring rises in 
the Edwards limestone immediately to the south of the 
fault. Practically all of the water in the c~ntral part of 
the county, between the Georgetown-Edwards area and the 
Wilcox area, is obtained by dri1Iing through the overlying 
formations to the Glenrose or Georgetown-Edwards lime-
stones. In the Wilcox area there are some flowing wells 
which obtain their supplies from the Wilcox sands them-
selves. 
Since the Glenrose, Georgetown-Edwards, and Wilcox 
formations do not contain iron pyrites or sulphur to any 
great extent in Medina County, all of the water from these 
wells so far as known shows no traces of hydrogen sul-
phide. In the Austin formation the sulphur in the iron 
pyrite, which is a sulphide of iron, affords some sulphur 
water. 
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Impounded Waters 
The available water supply for agricultural purposes is 
greatly increased in Medina County through the waters im-
pounded by the irrigation dam of the Medina Irrigation 
Company. Two dams, the main dam, which impounds the 
water, and the diversion dam, which diverts the water sup-
ply from the river, are located on the Medina River 13 miles 
west of north from Castroville. 
The main dam is 1580 feet long and 180 feet high. It is 
built in the north part of the area surficially covered by the 
Edwards limestone. In the river gorge, however, for a 
mile south of the main dam, the waters have cut through 
the Edwards limestone, exposing the Comanche Peak lime-
stone, the Walnut clay and a small amount of the Glenrose 
limestone. The dams are on the first fault block approx-
imately one-third of the distance from the main Balcones 
Fault on the north to the two parallel faults between the 
Georgetown-Edwards and the Austin, and the Austin and 
the Escondido on the south of the fault block. The main 
dam which impounds the water has a capacity of 254,000-
acre feet. Above the dam the water spills into a deep canyon 
to the west of the dam and joins the original course of the 
river about, a quarter of a mile south of the main dam. 
Along the wall of the spillway are numerous flowing springs. 
This water is supplied by the impounded water of the dam 
which escapes along joint and bedding planes. 
Below the main dam is the diversion dam, the supply of 
which is regulated by the spill and gate supply from the main 
dam. The diversion dam diverts the water from the river 
channel into a canal, which, following along the sides of the 
hills, .reaches the irrigated land. The diversion dam is 440 
feet long and 50 feet high. It is an ordinary overflow type 
of dam. The irrigated lands lie west of Noonan and south 
of Lacoste, between the Southern Pacific and the Interna-
tional and Great Northern railroads. 
Clays 
Commercial deposits of clay so far as known in Medina 
County are confined to the Escondido formations of the 
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Upper Cretaceous and the Buttsgin formation of the 
Eocene-Wilcox. Though there are small clay deposits in 
the remaining Upper Cretaceous below the Escondido and 
in the Comanchean-Cretaceous, no deposits of workable 
size and quality are known. There are also deposits of 
clay in the Leona formation but these deposits as far as 
examined are too impure to be of value. 
The most important clay horizon and the one from which 
the entire supply is now obtained, is the basal 200 feet of 
the Escondido formation. The clays are used entirely in 
the local manufacture of building brick and tile. 
Building Brick 
The clays used in the manufacture of building brick, in 
Medina County, are obtained from two pits in the vicinty 
of D'Hanis, in the western part of the county. Both of 
these pits are in practically the same horizon, which is 100 
feet above the base of the Escondido. The plant of the 
D'Hanis Brick and Tile Company is located in the town of 
D'Hanis, while the pit is one mile north of west from the 
plant. The Clays are loaded into small cars and hauled 
by a locomotive over a narrow gauge road to the plant. 
The clay pit is in the west bank of Seco Creek. In this 
area the creek has cut into its west bank leaving a vertical 
clay bluff of the Escondido which is about 60 feet high, 
with no recent deposits. The entrance to the pit is at the 
creek bank, from which a gentle incline extends the entire 
length of the present pit, which is approximately 800 feet. 
The incline of the floor of the pit from the entrance to the 
farthest working face affords excellent drainage so. that 
little time is lost through delay from rains. From the en-
trance to the back of the pit the faces on either side of the 
pit are approximately 50 feet high and with less than four 
feet of Uvalde flint, caliche and soil as overburden. In 
most places the overburden is less than three feet. The 
deposit of clay is of such thickness and the relief of the 
country in the area of such nature that for the area of at 
least one square mile an average depth of 40 feet of clay 
can be obtained. This would allow the floor to be carried 
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back with sufficient incline for drainage. Below this floor 
there is approximately 50 feet of material which is prac-
tically identical with that now being mined. Thus there 
is almost an unlimited amount of clay in this area, which 
can be mined in sufficient quantities and under advanta-
geous conditions. 
The clay is of a drab brown or drak brown color, on freshly 
exposed surfaces, but soon weathers to ligh~ brown or dark 
yellow. Throughout the entire pit the clay is remarkably 
uniform and with the exception of a thin limestone stratum, 
there is no waste. The total refuse is less than three-fourths 
of one per cent, and the normal run of the pit is used in 
making the brick. The clays are so much consolidated that 
blasting is necessary. Thus the working faces are prac-
tically vertical, the greater part of the time. The clay is 
remarkably uniform throughout, and there are three or 
four thin seams of deep red kaolinite about one inch in 
thickness. In these kaolinite bands there are numerous 
shiny, dark to slate gray sharks' teeth. At some localities 
the kaolinite bands are practically composed of the teeth. 
Occasionally throughout the pit, there is a Pachydiscus. 
which also aids in establishing the horizon of the Escondido 
as coming just above the Exogyra ponderosa horizon. There 
are also a few small oysters cf. Ostrea cortex , in the lime-
stone ledge. In the clay are numerous veins and deposits 
of platy and fibrous selenite. 
The clay when mined is loaded into small cars and hauled 
by a locomotive to the plant at D'Hanis, one mile distant. 
Eagle Pass coal is used in firing the locomotive. 
At the plant the cars are run in at the top of a shed 
and unloaded. The clay is left in the mass in which it has 
been dumped for about a month. Different parts of the 
shed are emptied in succession in order that the clay may 
stand in piles and sweat. It has been found that the bricks 
are much more compact, have less cracks, hold a better edge, 
and are more durable, if the clay is allowed to 'stand about 
a month or rr'lt:ire before being used. The moisture is also 
:more evenly distributed through the mass and there is like-
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wise less breakage in the bricks before as well as after burn-
ing. 
The clay, after standing to sweat, is run through dryers 
which pulverize it, and then into the presses. From these 
it is carted to the kilns and stacked for drying and burning. 
The daily capacity of the D'Hanis Brick and Tile Company 
is 40,000 and the kiln capacity is 1,700,000. The bricks are 
dried for about a month under an even moderate heat and 
then are burned rapidly at a high heat for one week. The 
bricks burn to a light red and have an excellent finish, edg-
ing, and durability. Up-draft kilns are used, and Bastrop 
lignite is used both in the kilns and in firing the boilers for 
the engine. A 250-horsepower horizontal steam engine is. 
used to furnish power. Mexican labor is used both in the 
pit and at the plant. The bricks are loaded by a revolving 
belt from the storage kilns into cars on a switch from the 
main line of the Southern Pacific Railway. At present the 
company is making only brick. 
The plant of the Seco Pressed Brick Company is located 
one mile east of south from D'Hanis, at the north side of 
the Escondido escarpment. The pit is immediately adja-
cent on the south. A switch from the main line of the 
Southern Pacific Railway runs to the plant. 
The pit, with a floor inclined toward the entrance, ex-
tends about 500 feet back into the escarpment. At this 
locality, the topography of the country is such that the floor 
of the pit is practically on a level with the plant, which is. 
located on the plain at the foot of the escarpment. This 
affords about 75 feet of clay from the floor to the top of 
the escarpment. There is on an average two to three feet 
of Uvalde flint and caliche as overburden. 
This pit, like the pit of the D'Hanis Brick and Tile Com-
pany, is in the basal Escondido, but approximately 50 feet 
higher in the section. The clays, as far as can be deter-
mined from a field examination, are identical with those in 
the pit of the D'Hanis Brick and Tile Company. On freshly 
exposed surfaces the clays are hard and generally a dark 
gray or dark brown. Upon exposure the clay weathers to 
a light brown or dark yellow. Considerable selenite was. 
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found. In the form of seams it is often platy, though some-
times fibrous. In small pockets it is g1merally fibrous. 
Very small seams of red kaolinite with sharks' teeth were 
found. In the limestone ledge, there are numerous small 
oysters resembling Osfi'ea corte.r. 
Throughout the entire 75 feet of the faces of the pit, there 
is only one thin ledge of limestone, which is less than one 
foot in thickness. It is estimated that the waste is much 
less than one-half of one per cent. The mining is chiefly 
done at the back wall of the pit, which is some 500 feet from 
the plant. When mined, the clay is loaded on small narrow 
gauge cars which run by gravity to the entrance of the 
pit. From this place they are pulled by cable with power 
supplied from the plant. To the east and south, especially 
to the southeast, there is practically an unlimited supply 
of clay which should be of as good quality as that being 
mined. There are at least two square miles which can easily 
be included in the area and the clay has an average thickness 
above the pit floor of 60 feet. Over the area there is also 
practically no overburden. It in all probability will not 
aggregate five feet. The overburden is composed chiefly 
of Uvalde flint and caliche. 
The clays when dumped in the shed are allowed to stand 
for about a month, so that the moisture will be equally 
distributed through them. It is found that the sweating 
process greatly improves the material. Material fresh from 
the pit, if made directly into bricks, has a tendency to de-
velop fine cracks, the edgings will not hold as well, and in 
general they are not as durable as bricks made from clay 
which is allowed to sweat. 
The regular pit run of the clay is used and this produces 
an excellent quality of brick. The process of making and 
the length of time allowed for drying and burning is the 
same as that given for the D'Hanis Brick and Tile Com-
pany. 
When burned the bricks are a bright red. They are then 
loaded on cars at the switch, which extends to the plant 
from the Southern Pacific Railway. In the company's en-
gine, which hauls the cars to the main line, Eagle Pass coal 
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is used. For the boilers, which furnish power for the 
plant, Bastrop lignite is used. The daily capacity of the 
company is 40,000 bricks and the kiln capacity is 2,000,000 
bricks. All labor used in the plant is Mexican. 
Petroleum and Natural Gas 
Although petroleum has not yet been found in paying 
quantities14 in Medina County, it is very probable that com-
mercial production will be obtained when the proper struc-
tures are exploited. 
Until relatively recent times, little attention has been 
given to the petroleum possibilities of the county, though 
practically every water well and test for petroleum south 
of the Southern Pacific Railroad has had showings of oil 
and gas. 
Under geological conditions similar to those affording 
production in nothern Atascosa and Bexar counties, to the 
east, there should be commercial accumulations of petro-
leum in Medina County. 
Of the various geological formations in the county which 
are within reach of the drill, the majority has not as yet 
afforded oil or gas in commercial quantities. There are, 
however, three formations which are known to carry petro-
leum in Medina County, and these formations under proper 
structural conditions should produce oil and gas in paying 
quantities. 
It is not definitely known if the Carboniferous sediments 
underlie the Comanchean Cretaceous north of the main 
fault of the Balcones Fault zone. In Bexar County to the 
east, pre-Carboniferous schists underlie the Cretaceous to 
the north and for some distance to the south of the main 
Balcones Fault. It is possible, however, that the Carbon-
iferous which is found underlying the Comanchean to the 
west may extend as far east as Medina County. At present 
no test in Medina County, north of the Balcones Fault, is 
deep enough to determine the nature of the sediments un-
14Since this report has gone to press, production has been obtained 
in the Medina Oil Development test on the Elstone structure. 
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derlying the Cretaceous. If the Carboniferous is present 
in the northern part of the county, it is possible that it may 
carry petroleum and production may be obtained by drilling 
through the Cornanchean Cretaceous into the Carboniferous. 
It is very improbable that there are any Triassic or Jurassic 
sediments in Medina County between the Carboniferous 
and the Cretaceous deposits. 
Though the Glenrose formation of the Comanchean Cre-
taceous frequently affords a showing of heavy asphaltic 
oil, no commercial production is obtained from it in any 
paying quantities. Thus if the Carboniferous is not pres-
ent north of the Balcones Fault there is practically no 
chance of obtaining production in the northern parts of 
the county. 
Likewise, in ascending order, the Walnut, Comanche Peak, 
Georgetown-Edwards, Del Rio, and Buda formations of the 
Comanchean Cretaceous can not be expected to afford oil. 
In none of the area adjacent to Medina County have these 
formations ever carried production and careful examination 
of their surface exposures in Medina County has revealed 
no trace of petroleum. Similarly, in subsurface explora-
tions no showings of oil or gas have been found in these 
formations . The Eagleford shales are quite bituminous, 
but in adjoining areas under favorable structural condi-
tions they have afforded no production. 
It is quite possible that the oil in the Alta Vista and the 
Mission fields in Bexar County has migrated from the over-
lying Taylor formation into the upper part of the Austin 
chalk. The nature of the Austin formation, as well as the 
evidence that outside of the Alta Vista and Mission fields 
in Bexar County no oil has been obtained from it, prac-
tically precludes the Austin formation from the oil-bearing 
horizons. 
Overlying the Austin chalk in Medina County is the highly 
petroliferous Anacacho limestone. At its surface outcrops 
it generally carries a considerable amount of asphalt. This 
undoubtedly is the dissipated product of the asphaltic oil 
which practically all tests that have penetrated this forma-
tion haYe obtained. This petroleum-bearing horizon corre-
lates with the Taylor-Navarro horizon from which the pro-
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duction is obtained in the Somerset, South Medina, Alta 
Vista, Mission, and other fields in Bexar and Atascosa coun-
ties. 
The Escondido has produced oil from various depths in 
the formation, notably in the vicinity of Haass in the east-
ern part of Medina County, and in the Medina Oil Develop-
ment test on the Elstone structure. Eocene oil and gas are 
very probably present in commercial quantities in the Wil-
cox group. Northeast of Yancey in the Schmitt well gas 
and oil have been obtained from the Wilcox at 458 feet. 
The gas has sustained a flame two feet high from a two-inch 
pipe since the flow was struck in 1918. The presence of 
this oil and gas in a formation not universally carrying 
petroleum is of considerable significance. 
The Carrizo formation does not carry oil or gas in Medina 
County. The Anacacho and the Escondido formations of 
the Upper Cretaceous and the Eocene-Wilcox carry petro-
leum in Medina County. Each of these formations at dif-
ferent places along the Balcones Fault zone has afforded 
petroleum in commercial quantities. Atascosa and Bexar 
counties adjoining Medina County on the east, very prob-
ably have production from each of these three formations. 
Geological conditions influencing the concentration of 
petroleum in northwestern Atascosa and southwest Bexar 
counties should govern similar concentrations in southern 
Medina County. The least variation during the deposition 
of sediments over a limited area occurs parallel to the shore 
line. Similarly, at right angles to the shore line the great-
est change in the nature of deposits is found. Thus in a 
north and south direction at right angles to the various 
Cretaceous and Eocene shore lines, in southwest Bexar, 
northwestern Atascosa, and southern Medina counties, 
there is considerable change in the deposits; while east 
and west, p<arallel to the shore lines, only small changes 
are found. It is therefore logical to anticipate production 
in structurally favorable areas in Medina County, which 
bear the same relations to the Cretaceous and Eocene shore 
lines that productive areas in Atascosa and Bexar counties 
bear to the same shore lines. 
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As the areas of greatest production in Atascosa and Bexar 
counties are the Somerset and South Medina fields, similar 
production can be expected in Medina County on structur-
ally favorable areas, occupying a similar geologic position. 
The surface outcrops in Medina County of the Anacacho 
formation, which horizon affords the greater part of the 
production in Bexar and Atascosa counties, is approximately 
east and west across the county two miles north of the 
Southern Pacific Railroad. This formation in general dips 
to the south from one to two degrees. Overlying the Ana-
cacho are the Escondido and the Eocene formations out-
cropping successively toward the south and having a sim-
ilar rate of dip to the south. In Bexar County, Gas Ridge, 
the Alta Vista, and the Mission fields obtain a smaller pro-
duction than the South Medina and Somerset fields. Con-
sequently, smaller production should be expected in Medina 
County north of the area occupying, with respect to the 
Cretaceous and Eocene shore lines, a position similar to that 
held by the Somerset and South Medina oil fields. In Me-
dina County, as in Bexar County, the AnaC;acho and Escon-
dido formations underlie the area to the north of the geo-
logic position occupied by Somerset and South Medina oil 
fields. Under the existing structural conditions, there is a 
chance of such production as has been obtained in the Mis-
sion and Alta Vista oil fields. 
In Medina County, then, practically the entire production 
may be expected from structurally favorable areas with a 
geologic location similar to the oil fields of Bexar and Ata-
scosa counties. 
Three structures have been located in Medina County, 
the stratigraphic and structural conditions of which, as well 
as the geologic location, indicate that conditions are favor-
able for a production similar to that of the fields of Bexar 
and Atascosa counties. As all the factors influencing pro-
duction in the Bexar and Atascosa fields are present in these 
structures in Medina County, their production should be 
approximately the same in size as the fields of Bexar and 
Atascosa counties. There is some reason to anticipate a 
greater production from the Medina County structures than 
that which is obtained from the Bexar and Atascosa fields, 
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since the fields of Bexar and Atascosa counties trend toward 
Medina County and in this direction the wells show a rapid 
increase in the amount of oil they produce. 
Because of their proximity to the towns of Elstone, De-
vine, and Yancey, these structures will be referred to as 
the Elstone, Devine, and Yancey structures. 
THE ELSTONE STRUCTURE 
At Rock Crossing, on the Hondo River, about one mile 
south of the road leading due east from Elstone, the occur-
rence of large inlier of Escondido in the Eocene area indi-
cates a very marked structure. To the north, approxi-
mately one and one-half miles above the Escondido inlier, 
there is an outlier of the Buttsgin formation of the Wilcox. 
The presence of the Wilcox, north of its respective area of 
exposure, and the occurrence of Escondido in the Eocene 
area, together with the dip of the Escondido, indicate a 
structure in this area approximately two miles long and one 
and one-fourth miles wide. 
The Escondido inlier, which includes from the John Ward 
Survey at least the southeast third of the P. Tondre sub-
division, all of the K. Crusturner subdivision east of the 
Hondo River, the F. Brucks, Weimer and J. Fusselmann 
(southeastern) subdivisions, the north central part of the 
Joseph Campbell survey and the western side of the Louis 
Graff and Jas. Boder surveys, indicates that the described 
area of approximately one by one and one-half miles is the 
highest part of the structure. This is evident since the 
Escondido projects through the Eocene formations, show-
ing that considerable folding took place sometime after the 
deposition of the Wilcox. This folding was sufficient to 
elevate the Escondido so that when later erosion carried 
away the overlying Midway and Wilcox, the Escondido was 
exposed over an area of one and one-half miles and sur-
rounded on an· sides by the Wilcox. The amount of eleva-
tion must have approximated 200 feet, since some 20 feet 
of the Escondido, all the Midway, about 125 feet, and some 
20 feet of the Wilcox have been eroded from the top of the 
structure. The structure at Elstone is a closed anticline 
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or dome with the longer axis approximately east and west. 
From Rock Crossing or approximately from the boundary 
of the Weimer and J. Fusselman subdivision, east of the 
Hondo River, which is the top of the fold, there is a dip 
to the north and from the Buttsgin formation surrounding 
the Escondido inlier, toward the north, successively older 
formations are encountered till in the northern half of the 
Abraham Schmelzer survey, No. 19, the Escondido is again 
at the surface in its normal area of outcrop. At this lo-
cality also there is an outlier of the Wilcox, showing the 
area to be synclinal, with sufficient displacement to fold the 
Wilcox below its normal position, and protect it from ero-
sion. It would seem, then, that the northern limit of the 
fold is about the middle part of the F. A. Brown subdivision 
of the Abraham Schmelzer survey, and that the area to the 
north is synclinal. How far to the east and west of the 
Cretaceous inlier the flexures of the fold extend, is not 
known, but they probably continue to the west as far as 
the western side of the John Ward Survey and to the east 
at least beyond the eastern edge of the J. Depres survey, 
and very probably much farther to the east. 
As discussed previously under the Elstone structure, it 
is quite probable that a line of folding, or a line of weakness 
along which folding has occurred, lies between the Alta 
Vista and Mission fields in Bexar County, through the small 
structure on which the Haass well one mile northwest of 
Noonan is located, and to at least as far west as the Elstone 
structure. Thus the eastern extension of the Elstone struc-
ture evidently is considerably to the east of the Louis Graff 
Survey. It is quite possible that the area between the 
Elstone structure and Noonan is relatively a structurally 
high area and that smaller local structures will be found 
between these two localities. 
Again in consideration of the relative size of the Elstone 
structure in proportion to the amount of displacement which 
has occurred, it is quite possible that the Elstone structure 
is of igneous origm. Molten magmas ascending along a 
fracture in the general area of weakness of the belt in which 
this structure occurs would produce a structure of this type. 
The igneous rock probably has ascended along a vertical 
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passage for some distance, and in a laccolithic form. Since 
the structure apparently is nearly of equal axes, and since 
molten magma intruded into clay material has a tendency 
to penetrate equally in all directions, it would seem that the 
igneous rock has horizontally penetrated the Anacacho or 
basal Escondido formations . 
Under such conditions the Elstone structure may possibly 
be comparable to the structure of the Thrall oil field. Since 
associated with the igneous intrusion on Cow Creek in the 
northern part o'f Medina County, there is a considerable 
thickness of dark green or chocolate-colored rock which is 
quite evidently a decomposed serpentine or chlorite analo-
gous to the decomposed igneous horizon of greatest produc-
tion of the Thrall field, there is reason to believe that a 
similarly metamorphosed rock may be found in the Elstone 
structure. Should such a metamorphosed rock be found in 
the Anacacho limestone or in the basal Escondido formation 
on the Elstone structure, there is reason to anticipate a 
production of oil similar to that of the Thrall field. How-
ever, the intrusion of an igneous mass into the petroleum-
bearing Anacacho or Escondido formations, forming a dome 
like the Elstone structure, whether it has later been hy-
drated or not, should afford commercial production. By 
deductions from the conditions of occurrence of the Thrall 
oil, there is reason to expect greater initial production if 
the igneous rock which may be found on the Elstone struc-
ture be metamorphosed. 
Although the Cretaceous exposure is longer north and 
south than east and west, it is quite evident that the longer 
axis is east and west. The alluvium and eroded Wilcox 
have so covered the area that it is impossible to determine 
if such is the case. 
On the south the structure extends into and includes 
probably the greater part of the north half of the Joseph 
Campbell Survey No. 24. Since the long axis of the fold 
extends approximately due east and west, at Rock Cross-
ing, and since in Bexar and Atascosa counties the south and 
southeast flanks of the structure are the most productive, 
it is very probable that the south flexure of the structure 
at Rock Crossing will afford larger production than the 
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north side. This deduction from the history of the fields 
in Bexar and Atascosa counties is permissible, since geo-
logic conditions in Bexar, northeastern Atascosa, and Me-
dina counties are practically identical. 
From the statements made it is very probable that the 
J. Fusselman subdivision in the southeast corner of the 
John Ward Survey, the northern half of the Jos. Campbell 
Survey, the south half of the F. Brucks Survey, and the 
southern half of the Louis Graff and J. Debres surveys, 
and the northern part of the J. Debres and W. J. Sanders 
surveys, will afford the larger production. A test to obtain 
the best production should be located in the south-central 
part of the J. Fusselman subdivision in the southeast part 
of the John Ward Survey No. 18. From this location the 
territory to the southeast, east, and south should be tested. 
Production on this structure may be obtained from the 
Escondido or the Anacacho formations of the Upper Creta-
ceous, which extend from the surface to approximately 
1000 feet below the surface. Below the top of the Austin 
chalk, which underlies the Anacacho limestone, there is little 
chance of production. The Anacacho and the Escondido 
are known to carry commercial production in Bexar and 
Atascosa counties to the east, and in the Haass well seven 
miles north of east from the Elstone structure, two barrels 
of oil from the Anacacho and Escondido have been pumped 
from a water well. As the petroleum-bearing horizons are 
not definitely established in the Anacacho and the Escon-
dido, production may be expected at any elevation in the 
Anacacho and the Escondido. The larger production should 
be obtained from the Anacacho, which lies approximately 
from 700 to 900 feet below the surface. A test should be 
carried at least 100 feet into the Austin chalk and this ho-
rizon on the structure should be reached at approximately 
1100 feet below the surface. 
THE DEVINE STRUCTURE 
The largest structure in Medina County is located ap-
proximately three miles northwest of Devine. It includes, 
as nearly as can be determined, the Caleb Kemp Survey 
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No. 7, the eastern half of the John George Survey, the area 
south of the surveys just referred to, and lying between 
the roads due north and due east from ZigZag. 
Although detrital material has in most places concealed 
the Wilcox shales so that observations for structure can not 
be taken, sufficient information has been obtained to indi-
cate a favorable structure within the limits defined. 
In a borrow pit at the north side of the road, a quarter 
mile east of ZigZag, on the ZigZag-Devine road, the Wilcox 
shales dip two degrees slightly south of west. The exact 
direction of the maximum dip cou::::l not be observed as 
there was no exposure of the shale:;; except in the side of 
the pit. The observed dip, even though only a component 
of the true dip, indicates considerable disturbance, since 
the regional dip of the Wilcox is south to southeast. 
Approxima:tely one mile north of ZigZag the dip is south 
of west. A half mile west of this locality a dip two degrees 
to the southeast was observed. Thus the northwestern edge 
of the structure would seem to lie between these localities. 
One-half mile east of Black Creek, two miles east of north 
from ZigZag, a dip three degrees t o the northeast was found 
at the north of the road. One mile west of this locality at 
the bridge over Francisco Creek, the Wilcox shales are again 
found to dip to the northeast at the rate of two degrees. 
To the north of this area the regional dip is about two de-
grees to the southwest. 
One-half mile \vest of Devine the dip was found to be two 
degrees to the southwest. At a road cut in a hill one and 
one-half miles northwest from Devine, the Wilcox shales 
dip five degrees slightly south of west. 
Though no observation could be taken immediately east 
of Francisco Creek because of alluvium, the general dip 
east of this locality, being slightly east of south, indicates 
a probable closure of the structure on the east. 
Although insufficient observations could be taken to de-
termine the exact axis and the highest point on the struc-
ture, the data obtained place the axis south of west and 
north of east through the middle of the Caleb Kemp Survey 
No. 7, and the highest area of the structure along the north-
ern side of the MacMillan property, a quarter mile west 
146 University of Texas Bulletin 
of Francisco Creek, and a quarter mile north of the road 
crossing the southern part of the Caleb Kemp Survey. 
From the direction of dip records in the map it would be 
possible to conclude that the axis of the Devine structure 
trends north of west. However, it is not known if the 
dips are maximum of component dips so their direction 
does not exactly indicate the location of the axis. There 
are dips of the amount recorded in the direction shown, but_ 
it is possible that the true dips may be even greater and 
those on the north side of the axis dip more nearly north 
and those on the south side, south or southeast. However, 
a closure of the structure on the east, or various possible 
modificatio'ns of a plunging anticline or inclined terrace, 
could easily give the recorded dips. 
From the direction of the fault strikes, folds, and the out-
crops of the formations in Medina County, as well as the 
course of similar structural ·features in Bexar and Atascosa 
counties to the east, all of which to a greater or less extent 
have determined the axis of the Devine structure, it is 
very probable that as stated the axis of the Devine structure 
has a bearing of slightly south of west. 
From the production obtained in the Somerset, South 
Medina and in fact all the fields of Bexar and Atascosa 
counties, it is quite evident that the greatest concentration 
of petroleum is on the southeast limb of the structure. This 
would normally be expected since the southeast flexure of 
the structure is more gently inclined and the regional dip 
is to the southeast, thus affording drainage from a larger 
area. On the northwest the limb is relatively short, with 
little drainage area. 
The most valuable part of the Devine structure then is 
the area lying southeast of a line drawn slightly south of 
west approximately through the center of the Caleb Kemp 
Survey No. 7. Again, since the dip rapidly increases from 
west to east across the structure, the most favorable area 
is the southeastern quarter of the Caleb Kemp Structure 
No. 7, and the land immediately adjacent. A test to ascer-
tain the value of the structure should be located south of 
the axis, preferable a quarter of a mile west of Francisco 
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Creek, and a quarter mile north of the road crossing the 
southern part of Survey No. 7. 
There are three possible horizons of production in the 
Devine structure. The first may be obtained from lenses 
in the Wilcox shales. These shales should extend from the 
surface to about 700 feet. Gas and oil have been obtained 
in small quantities in the Schmitt well two miles northeast 
of Yancey from various depths in the lower middle and 
base of the Wilcox shales. The lowest showing in the 
Schmitt well may possibly be from the Midway. Not 
enough drilling has been done to determine if there are 
any definite oil-bearing horizons in the Wilcox in Medina 
County. It is possible that the petroleum will be obtained 
in the Wilcox entirely from lenses at various depths and 
that there will be no uniformity or regularity of the horizon. 
In the upper and middle parts of the Escondido forma-
tion, oil and gas have been obtained from the Haass well, 
four and one-half miles southwest of Dunlay, and from the 
Medina Oil Development Company test at Elstone. 
Both of the horizons mentioned, though not yet having 
produced oil in paying quantities, 1"• carry petroleum and 
are possible commercial horizons. 
The Anacacho limestone, correlating with the Taylor-
Navarro horizon of the Somerset and South Medina fields 
of Bexar and Atascosa counties, is the principal horizon 
from which production can be expected. The physical 
properties of this formation enable it to contain oil and in 
this area the structural conditions are favorable for the 
concentration of petroleum. The extension of the Somerset 
field with increased production to the southwest in Atascosa 
County, almost to the Medina County line in the vicinity 
of Lytle, and the general petroliferous nature of the Ana-
cacho formation over Bexar and Atascosa counties, and 
Medina County as shown from the various tests which have 
penetrated it, indicate that it may reasonably be expected 
to carry production in the Devine structure. 
In the Haass well, which is located as far west in Medina 
lf•The Medina Oil Development Company has encountered production 
in the Escondido ,since this report went to press. 
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County as the Devine structure, and much farther from 
the Alta Vista and Mission oil fields than the Devine struc-
ture is from the Somerset field, there is production in the 
Anacacho limestone equal to that of the Alta Vista and 
Mission fields. Since, to the north, the Anacacho limestone 
horizon uniformly carries oil at least as far west into Me-
dina County as the Devine structure, it is reasonable to ex-
pect production from the Devine structure similar to that 
of the Somerset field, since the same horizon furnishes the 
oil in all of these localities. 
The Anacacho horizon should be reached at a slightly 
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greater depth in Medina than in Atascosa county, because 
of the plunge of the formations to the southwest. In Ata-
scosa County the depth required to reach the Anacacho 
horizon is somewhat greater than that required in Bexar 
County. A test 1800 to 2000 feet will probably be required 
to reach this horizon; and to thoroughly test it, a hole should 
be carried 2500 feet or deeper, if necessary, to reach the 
Austin chalk. When the upper 100 feet of the chalk are 
pene.trated there is little use in carrying the hole to a 
greater depth. 
THE YANCEY STRUCTURE 
A second structure from which oil and gas in paying 
quantities can reasonably be expected, is located approxi-
mately one and one-half miles northeast of Yancey. In this 
region also detrital material has to a great extent concealed 
the Wilcox, which is the surficial formation. In a few places 
as: noted on the accompanying maps, observations of dip 
were possible and these indicate a favorable structure for 
the accumulation of oil and gas. The nature of the dis-
turbance in this region can not be determined accurately 
because of the absence of adequate exposures, but it is very 
probably a structure similar to the one described as the 
Devine structure, though perhaps smaller in extent. There 
are included in this structure Surveys 807, 808, 809, 540, 
524, 525, 118, 520, 523, and the northern half of Surveys 
806 and 810. Possibly more territory could be included 
in the structure if more exposures were present to afford 
information. 
From the available data it seems quite evident that the 
well on the L. H. Schmitt farm, in the southwest corner 
of Survey 526, is near the top of the structure but on the 
north side of the axis. If this is the case, it would be 
advisable to drill on the south side of the axis, in the central 
or south-central part of Survey 807 or Survey 808, as ex-
plained in the discussion of the Devine structure. Although 
production might be obtained on the north side of the struc-
ture, the development of similar structures in Bexar and 
.Atascosa counties to the east has shown that the southern 
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flexure of the structure is much more productive. In this 
structure the same formations described as possible pro-
ductive horizons in the Devine structure may be expected. 
It is quite probable also that they will be found at approx-
imately the same depth as the same formations in the Devine 
structure, or slightly deeper. Although the Yancey structure 
is farther to the west it is not known that the plunge of the 
structures continues to the southwest, and the Yancey struc-
ture occupies about the same geological position in respect 
to the Wilcox outcrop. 
Oil and gas are known to be present in the lower part 
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of the Wilcox shales in this area. The L. J. Schmitt well 
passed through shows of oil and gas from 450 to 475 feet 
and has been flowing sufficient gas from a two-inch pipe 
for two years to sustain a flame over one foot long. It is 
reported that considerable oil sufficient for a five-barrel 
well was encountered at 458 feet. 
Since the Wilcox, which is not universally an oil-bearing 
horizon, carries petroleum at this locality, it is reasonable 
to expect production from a horizon which carries com-
mercial quantities of petroleum under similar conditions in 
the adjacent county. 
ASPHALT 
Surface deposits of asphalt are known at two localities 
in Medina County. Both of these asphalt seeps are in the 
Anacacho limestone. 
In the bed of San Geronimo Creek one-half mile southeast 
of Rio Medina, the Anacacho limestone contains considerable 
asphalt. From the size of the seep and the amount of 
asphalt it is doubtful if the mineral is present in commer-
cial quantities. On Seco Creek two miles north of D'Hanis 
there is an asphalt seep of considerable size. On the south 
the seep is bounded by a fault, to the north of which the 
asphalt has ascended along the inclined strata and encoun-
tered the less pervious clays of the Escondido, which at this 
locality are downthrown against the Anacacho. Only some 
12 feet of the Anacacho directly underlying the Escondido 
are exposed on the north side of the fault . The seep is 
approximately 100 feet long. A measurement of its depth 
could not be obtained as there are no water wells or other 
subsurface explorations in the immediate vicinity. There 
are at least 12 feet of thickness in the seep in the local area 
of the creek bed. 
To the west of the creek there are about 20 or 30 feet of 
Escondido clay as cover, while to the east of the seep there 
are from 10 to 15 feet of Recent alluvium. It is possible 
that if examined carefully the seep would be found to be of 
commercial value. For such an examination it would be 
necessary to make a number of tests with a diamond drill 
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to ascertain the thickness of the seep. The Anacacho lime-
stone, which at this locality contains the asphalt, is esti-
mated to hold about 10 per cent of asphalt. The locality 
is two miles from D'Hanis on the Southern Pacific Railroad, 
and the intervening wagon road affords easy transportation. 
BROWN COAL 
In the vicinity of Lytle in the southeastern part of Me-
dina County, workable deposits of brown coal have been 
found in the Wilcox shales. These coal deposits occupy lens 
shaped areas and apparently were deposited in shallow 
basins, probably small shore swamps or marshes. Until 
recently the mines have been open and some work has been 
done for many years. Because of the geology and topog-
raphy of the country, the mines were located on a plain 
and were either open pits or mines reached by vertical 
shafts. Since mining has begun on the lower levels, there 
was always much water trouble. Being thus located on a 
plain, and being an open pit or mine reached by a vertical 
shaft, there was no natural drainage. Consequently in order 
to drain the mines, it would have been necessary to install 
pumps to lift the water to the surface. The nature of the 
deposits of coal, however, did not seem to warrant this ex-
penditure and recently the mines have been abandoned and 
filled in with the refuse from workings. 
BUILDING AND ORNAMENTAL STONE 
Stone suitable for building and for ornamental purposes 
is abundant in Medina County. The principal formations 
which furnish building stone are the Glenrose, Edwards, 
and Georgetown of the Comanchean, and the Escondido of 
the Upper Cretaceous; while ornamental stone is confined 
to the Edwards and the Georgetown formations. Through-
out the Eocene there are no suitable building stones. These 
formations consist for the most part of soft, impure, argil-
laceous and glauconitic limestone, clays, arenaceous shales 
carrying sandstone, and limestone lenses, which are not 
suitable for structural purposes. 
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Although there are harder and more calcareous strata 
in the Glenrose which are suitable for building purposes, 
the amount of waste in the form of interbedded marls 
makes it unprofitable to quarry from this formation except 
for local consumption. 
The Georgetown and Edwards formations are the chief 
horizons both for building and ornamental stones. The 
limestone is remarkably uniform and free from waste and 
its physical characters are adequate to enable it to resist 
erosion to a great extent. In color it is light gray to almost 
white with little iron, which in weathering would cause 
black and brown stains. Frequently the limestone is full 
of the calcitized remains of various fossils. When the stone 
is polished these fossils are clearly outlined in the limestone 
by the calcite replacements and make a beautiful stone for 
decorative purposes. 
The Del Rio, Buda and Eagleford formations afford prac-
tically no suitable building stones. Though they have been 
used locally .. the stones from these formations are of no 
commercial value. The few limestone ledges of the Del 
Rio and Eagleford have a good uniformity of thickness, 
but the amount is insufficient to be of any economic value. 
The Buda is generally too nodular to be of any importance. 
Local areas which are not nodular could be utilized, how-
ever. 
The stones of the Austin chalk and the Anacacho lime-
stone are too soft and porous to be of value for building 
purposes. Though there are a few sufficiently indurated 
ledges at the base of the Austin chalk and in the Anacacho 
limestone in the western part of the county, the amount 
is not sufficient to be of economic importance. 
GUANO 
Commercial deposits of guano are found in the bat caves 
two miles southwest of the King ranch-house in the north-
ern part of the county. These caves are in the Glenrose 
limestone and are of considerable size. The caves are 
cleaned every six months or once a year, depending on the 
rate of accumulation of the guano. The mineral is hauled 
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to Hondo by mule team, where it is loaded on cars. The 
principal expense connected with the industry is the ex-
pense of hauling over the rough road from the caves to 
Hondo. The distance is approximately twenty miles. 
CEMENT AND CONCRETE METALS 
Materials for the use in concrete are practically unlimited 
in Medina County. The limestones of the Glenrose, Ed-
wards, Georgetown, Buda, basal Austin, Anacacho, and 
Escondido, furnish an unlimited supply while the deposits 
of gravel in the river and stream beds can hardly be ex-
hausted. Along the Hondo and Medina rivers the Seco 
and Verde creeks, deposits of limestone and flint gravels 
mixed with a small amount of igneous material continue 
with a depth of 30 to 40 feet practically along the entire 
stream courses. All of these deposits of gravel are within 
hauling distance of the Southern Pacific Railroad. 
In connection with the sources of the concrete metals 
in the county there is associated the possible economic im-
portance of the undeveloped Portland cement resources in 
the county. Though there are no cement plants in the 
county, favorable localities for the construction of such 
plants are present. 
Since in the manufacture of Portland cement both lime-
stone and clay are used in their respective proportions of 
about three to one, a plant must have easy access to both 
materials. In the area across the county surficially occu-
pied by the upper Georgetown-Edwards formation, the Del 
Rio, Buda and Eagleford, there are possible locations of 
cement plants within a distance of from eight to ten miles 
of the Southern Pacific Railroad. The Georgetown lime-
stone is practically free from flint and has a uniform high 
percentage of calcium carbonate. The supply of limestone 
of adequate qualities is practically unlimited. Overlying 
the Georgetown limestone is some 60 to 70 feet of Del Rio 
clay which is apparently suitable to furnish the required 
kaolin. Then overlying the Del Rio clay is the Buda lime-
stone, some 60 feet thick, which is also adequate to furnish 
the required lime. Above the Buda limestone are the Eagle-
Geology and Mineral Resources of Medina County 155 
ford clay-shales, which have a sufficient kaolin content. 
The geological conditions in the belt of country including 
the Georgetown, Del Rio, Buda and Eagleford formations 
are favorable for the location of cement plants. The cost 
of transportation to a railroad, however, must be considered 
in the contemplation of the establishment of cement plants 
in this county. 
ROAD MA TE RIALS 
. 
There is an almost unlimited amount of material for use 
in the construction of roads or for ballast in railroad work. 
Practically all of the Comanchean-Cretaceous formations 
have limestone of sufficient strength to be entirely adequate 
for crushing and use in waterbound macadam and other 
types of roads which demand crushed rock. In addition, 
throughout practically the entire length of the majority of 
the streams of the county, there are large deposits of lime-
stone gravel, with which is mixed some flint and a few 
igneous pebbles. The greater part of this material is of 
suitable size for road use. Different parts of the various 
deposits vary in size so that graduated material from a 
coarse subbase to a fine crown material may be obtained. 
Since the greater part of the roads in Medina County, with 
the exception of the northern and southern ends of the 
county, is built over heavy black clay loam, practically all 
that is necessary for a durable road is proper ditching and 
the placing of from six to eight inches of gravel in the road 
bed. In places where the roads cross a relatively low area, 
a sub-base of coarser material will be necessary. The clay 
is sufficient to hold the gravel in place, and gravel roads 
of good quality and durability can be constructed at a min-
imum cost. With such a road base and the nature and 
amount of the gravel procurable, it is unnecessary to con-
struct macadam roads which require crushed rock. The 
Uvalde formation also contains a great amount of flint boul-
ders from one to four inches in diameter. This material, 
generally present on the upland, could be used in the areal" 
farthest away from the stream deposits of gravel, or the 
older terrace gravels. 
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By utilizing both the limestone gravel of the stream val-
leys and the Uvalde flint in areas removed from th.e streams, 
there are few places in the county where the haulmg should 
be over five miles. On the main roads the greater amount 
of the hauling will be under three miles. 
METALLICS 
The metallic minerals, though not of commercial value 
in Medina County, include gold, silver, lead anQ iron. 
Gold 
Small quantities of gold have been found in the basal 
Carrizo outlier one mile northeast of Bailey Lake, three 
miles southeast of Yancey. The gold is here found asso-
ciated with the coarse, red ferruginous sandstone of the 
basal Carrizo. A shaft 90 feet deep has been sunk at this 
locality. The uppermost nine feet of the material pene-
trated in the shaft are Carrizo and the remaining 81 feet 
to the bottom of the test are in the Seco shales of the Wil-
cox. The assay of gold per ton of material was very low, 
as there is a very small thickness and distribution of the 
Carrizo at this locality, the deposit is of no commercial 
value. Gold in practically negligible quantities has been 
found associated with the igneous intrusion in the northern 
part of the county. 
Silver, Lead and Iron 
In association with the igneous intrusions in the northern 
part of the county, some prospecting has been done and 
these prospects have shown deposits of silver, lead and iron, 
none of which is of commercial value. These minerals are 
found as an enrichment in the amygdaloidal basalt and the 
Glenrose and Edwards limestone at its contact with the ig-
neous intrusions. Iron in the form of limonite and hema-
tite, probably weathered to that form from siderite, is pres-
ent in much greater quantity than either silver or lead, but 
not in sufficient quantities to be of economic value. A shaft 
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70 feet deep- has been sunk at the south side of the dike 
on Cow Creek. The location is in the metamorphosed Glen-
rose limestone at its contact with the basalt. This test being 
so located should show any mineral deposits if present, as 
the shaft is within the zone in which enrichment should 
have taken place. At the igneous neck half a mile south of 
the Mumme Ranch, a pit some eight feet deep has been dug 
but no commercial deposits of minerals have been found. 
A specimen of marcasite was identified but the only in-
formation of its locality was that it was from the northern 
part of Medina County. No other specimens of this iron 
ore were found. 
SUBSURFACE DAT A 
The information included under subsurface data is de-
rived chiefly from logs of water wells and tests for petro-
leum which have been drilled in Medina County. Rela-
tively few wells and tests have been drilled in this county 
in comparison with the number in adjoining counties. Of 
the number completed in Medina County, only a small per-
centage has any record whatever of the strata penetrated. 
In the northern part of Medina County there are at pres-
ent no tests for petroleum and with the exception of the 
diamond drill core herein included, there are no records of 
the strata penetrated in subsurface explorations in the 
northern part of the county. However, since water wells 
in northern Medina County are only carried into the Ed-
wards or Glenrose formations of the Comanchean-Creta-
ceous, no information can be expected from these wells re-
garding the nature of the pre-Cretaceous material under-
lying this area. Though the diamond drill record of an ex-
ploration at the main irrigation dam site affords a detailed 
record of probably the entire thickness of the Glenrose lime-
stone, it is quite evident from an examination of this record 
that when abandoned, the test was still in the Glenrose 
formation. 
Record of diamond drill hole No. 4 at dam site of ma in (upper) dam 
of the Medina Valley Irrigation Company, on the Medina River, about 
18 miles north of Castroville. By Alexander Deussen. 
Elevation of ground at well, 930.41 feet 
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Medina Dam Site Boring 
No.of 
sample 
Depth 
feet below 
surface 
112. 
111. 
110. 
a . 
b. 
c. 
a. 
b. 
a. 
b. 
c. 
18" blue compact shale 
5" friable blue argil!aceous sand 
3' blue compact shale at bottom of hole, at 62.25 .... 
2' blue compact shale 
1' fossiliferous shale ... . ......... . . . . . . . ....... . . 
Green, calcareous, apparently glauconitic sandstone 
1' -t- hard blue porous sandstone, only slightly calca-
reous 
Green glauconitic hard calcareous limestone 
d. 18" ± calcareous 
e. 611 fossiliferous blue limestone 
67.33 
72.50 
f. 3' blue compact very slightly calcareous shale . . . . . . 82.44 
109. a. Blue, hard, porous sandstone, only slightly calcareous 
b. At base, 2" of blue argillaceous sand. . . . .. . . . . . . . . . 92.33 
108. a. Blue porous limestone, upper 4" 
b. Blue fossiliferous limestone, 1' -t-. . . . . . . . . . . . . . . . . 102.34 
107. a. Upper 2' porous gray limestone 
b. 2' fossiliferous limestone, fossils calcitized 
c. 3' blue argillaceous fossiliferous limestone 
d. At base, 2" of blue argillaceous sand. . . . . . . . . . . . . . 112.31 
106. a. Porous gray limestone 
b. At base, about 4" of blue argi!laceous sand. . . . . . . . 122.66 
105. a . Porous gray limestone 
b. At base about 3" of blue argillaceous sand. . . . . . . . 132.51 
104. a . Upper 2' porous gray limestone 
b. 1' compact gray limestone 
c. 1' blue calcareous argillaceous sand 
d. At base, about 6" of porous gray limestone. . . . . . . . 142.75 
103. a . 7' porous light gray limestone 
b. 8" blue argillaceous calcareous sand 
c. 1' gray limestone with streaks of shale. . . . . . . . . . . . 152.48 
102. a. Upper 4' porous gray limestone 
b. 2' compact gray argillaceous limestone 
c. 2' porous gray limestone 
d. 6" blue argillaceous sand. . . . . . . . . . . . . . . . . . . . . . . . . 162.54 
101. a. Gray fossiliferous limestone 
b. Near base, about 4" of blue argillaceous sand 
.c. Lower 2' porous limestone . . . . . . . . . . . . . . . . . . . . . . . . 172.58 
100. a. Gray limestone with planes of calcite crystals 
b. At base, about 4" of blue argillaceous sand . . . . . . 182.48 
99. a. Gray limestone, apparently fossiliferous, geodes 
b. About 2" of blue a r gillaceous sand at base. . . . . . . . 192.37 
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98. a . Gray limestone, with small geodes containing calcite 
crystals, geodes about %" in diameter 
b. About 5" of blue argillaceous sand at base. . . . . . . . 202.50" 
97. a. Gray limestone 
b. A layer of blue shale, about 6" thick, near middle 
c. At base, about 4" of blue argillaceous sand. . . . . . . . 213.04 
96. a. Upper 5' gray limestone 
b. Lower 2' blue fossiliferous limestone 
c. At base, 2" of blue argillaceous calcareous sand. . . . 222.71 
95. a. Gray limestone with some wavy laminae of shale in 
places 
b. 2" of blue argillaceous calcareous sand at base. . . . 232.54 
94. a. Gray limestone with wavy laminae of shale 
b. Par ting layer at base of 2" of blue argillaceous sand .. 242.83 
93. a . Gray limestone 
b. 311 of blue argillaceous sand. . . . . . . . . . . . . . . . . . . . . . 252.56 
92. a . Gray limestone 
b. Near base, about 2" of blue ai·gillaceous sand. . . . . . 262.62 
91. a. Gray limestone 
b. Near base, about 2" of blue argillaceous sand..... . 272.75 
90. a. Blue argillaceous fossiliferous limestone 
b. Lower 3' not so argillaceous 
c. At base, about 1" of blue argillaceous sand. . . . . . 282.58 
89. a. Gray limestone, apparently fo ssiliferous 
followed by about 2" of blue argillaceous sand 292.70 
b. At base, about 2" of blue argillaceous limestone 
88. a. Upper 18" blue calcareous shale 
b. Lower 4' gray limestone 
c. At bottom, about 1" of blue argillaceous sand. . . . . . 302.58 
87. a . Gray limestone 
b. Lower 3' bluish-gray calcareous shale 
c. Near bottom, about 2" of blue argillaceous sand. . . . 312. 79 
86. 
85. a. Soft fairly coarse-grained gray !imestonre 
b. Near base, about 2" of blue argillaceous sand .. ... . 
84. a . Blue argillaceous limestone 
b. Lower 2' more marly . . .. . . ... . .. . ..... . . . .. ... . . 
83. a . Gray compact limestone 
b. Near base, about 2" of blue argillaceous sand .. ... . 
82. Blue calcareous shale .... ....... ... ... . ... ... . .. .. . 
81. Blue hard compact calcareous shale ... . . .. . . .. .. . . . . 
80. a. Greenish-gray a rgillaceous limestone 
b. Lower 1' calcareous shale ....... . ..... . . ... . .... . 
79. Blue argillaceous limestone . . . . .. . . .... . ..... . ..... . 
78. Blue hard calcareous shale . ... ....... .. .. . ....... . . . 
77. Porous white limestone .. .... ........ .. . .. .. ....... . 
321.66 
332.65 
342.50 
346.45 
352.57 
362.66 
372.35 
382.32 
392.50 
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76. 
. 75. 
74. 
73. 
a. 
b. 
a. 
b. 
a. 
b. 
a. 
b. 
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Coarsely porous fossiliferous limestone 
3" blue argillaceous sand . . . . . . . . . . . . . . . . . . . . . . . . 402.50 
Fossiliferous gray porous limestone 
3" blue argillaceous sand. . . . . . . . . . . . . . . . . . . . . . . . 412.48 
71i' coarsely porous limestone 
5" blue argillaceous sand. . . . . . . . . . . . . . . . . . . . . . . . 422.60 
1' gray fossiliferous limestone 
2' greenish-gray, porous, slightly calcareous sand-
stone 
c. 18" + fossiliferous gray limestone 
d. 2" blue argillaceous sand. . . . . . . . . . . . . . . . . . . . . . . . 432.46 
72. a. 3' porous fossiliferous limestone 
b. 3" blue argillaceous sand 
c. 2-%' porous fossiliferous limestone 
d. 3" black shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442.61 
71 . a. 18" blue friable calcareous shale 
b. 18" blue compact granular calcareous shale 
c. 1' blue compact shale 
d. 3' porous gray fossiliferous limestone 
e. 4" blue argil!aceous friable sand. . . . . . . . . . . . . . . . . 452.63 
70. Blue calcareous shale, lower 3' not so compact........ 462.48 
69. Blue calcareous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472.20 
68. a. Gypsum or anhydrite 
· b. Near base, 2" of blue argillaceous sand. . . . . . . . . . 482.31 
67. a. Upper part blue shale 
b. Middle part gypsum 
c. Lower 3' blue argillaceous limestone. . . . . . . . . . . . . . 492.62 
66. Bfoe compact argillaceous limestone. . . . . . . . . . . . . . . . . . 494.58 
65. Blue argillaceous limestone. . . . . . . . . . . . . . . . . . . . . . . . . 501.89 
64. a. Blue shale 
b. Near base, 2" of blue argillaceous sand. . . . . . . . . . 507 .00 
63. Blue calcareous shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512.84 
62. 
61. 
60. 
59. 
58. 
57. 
56. 
55. 
54. 
53. 
Blue calcareous shale .............................. . 
Blue calcareous shale ........ .... .... ... . .... . . .... . 
a. Gray limestone 
b. Near base, 2" of argil.laceous blue sand .......... . 
a. Gray limestone 
b. Near base, 2" of argillaceous san<l ............... . 
b. Near base, blue argillaceous sand ................ . 
a. Blue compact shale 
Blue calcareous shale .. ... ........ ....... ......... . 
Blue calcareous shale ............................. . 
Friable blue marl .. .. .... .. . . .. . .... .. .. ......... . 
a. Coarse gray limestone 
b. Near base, 6" or argil!aceous blue sand . .. . . .... . . . 
Gray limestone . ... ..... .. .. ... .. .. .. . ..... .... . .. . 
522.20 
526.58 
532.52 
?548.57 
552.62 
556.55 
557.83 
562.58 
572.78 
582.60 
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52. Gray limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592.45 
51. Light gray limestone . ....... . . ... .. . .... .. . . . .. . . .... 602.58 
50. White limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.10 
49. a. Greenish-gray calcal'eous sha le for upper 6" 
b. Lower 14" white limestone. . . . . . . . . . . . . . . . . . . . . . . 614.31 
48. a. Bluish-gray hard calcareous shale 
b. Some 18" of grayish-white limestone. . . . . . . . . . . . . . 622.20 
47. a. Gray limestone 
b. Near base, some blue argillaceous sand. . . . . . . . . . . . 628.67 
46. Limestone with specks of shale. . . . . . . . . . . . . . . . . . . . . . 631.62 
45. a. Gray limestone, just above bottom, streaks of shale 
b. Lower 611 blue argillaceous sand . . . . . . . . . . . . . . . . . . 636.41 
44. Gray limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6_, 1 Al 
43. a. Fairly porous gray limestone 
b. Lower 6" gray argillaceous sand. . . . . . . . . . . . . . . . . . 642.53 
42. a. Uppel' 2' compact g r ay limestone 
b. Lower 1' porous limestone with black specks . . . . . . 652.50 
41. Light gray limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662.83 
40. Compact gray limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672.54 
39. a. Upper 1-%' mostly gypsum 
b. Lower 5' compact sandy bluish-gray limestone. . . . 682.83 
38. a. Upper 2' bluish-gray calcareous shale 
b. Lower 3' gypsum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 692.59 
37. Hard bluish-gray calcareous shale . . . . . . . . . . . . . . . . . . . 702.33 
36. Gypsum(?) . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . 702.75 
35. a. Upper 2' is hard gray limestone, with black specks 
b. Lower 2' gypsum, possibly anhydrite . . . . . . . . . . . . 712.46 
34. a. Upper 3' gray hard compact limestone 
b. Lower 15" more argillaceous . . . . . . . . . . . . . . . . . . . . 722.49 
33. a. Bluish-gray limestone 
b. Near base, about 4" of bluish-gray argillaceous sand 732.59 
32. a. Bluish gray marl 
b. Near base, about 4" of bluish-gray argillaceous sand 742.50 
31. Porous, apparently sandy limestone, with some clay in 
places (in streaks) . . . . . . . . . . . . . . . . . . . . . . . . . . 752.79 
30. a. Bluish-gray marly limest one 
b. Near base, some plastic bluish-gray marly sand . . . . 762.50 
29. a. Upper 2' blue calcareous shale 
b. Lower 2' slightly harder, less argillaceous limestone 772.18 
28. a. Compact bluish -gray limestone 
b. 10" above base about 3" of bluish-gray calcareous 
shale .. .. . ... .. ... .. . . . .. .. ............. ·. . . 782.10 
27. a. Upper 18" is gray argillaceous limestone 
b. Lower part bluish-gray marl. . . . . . . . . . . . . . . . . . . . . 791.93 
26. Blue argillaceous 1.imestone (bore r educed, 2" to l") .. 800.99 
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25. Blue, soft, marly limestone with some streaks of shale 
24. Gray, coarse-grained limestone .... . ....... . ..... . . . 
23. Gray limestone with some streaks of shale .. ...... . .. . 
22. Coarse-grained gray limestone .. . ... .. . . ....... ... . 
21. Blue limestone, porous in places ...... . .... .... ..... . 
20. Blue argillaceous limestone, fairly soft ... . .. . ..... . 
19. Blue compact limestone .. . ....... . . . . .. .......... . 
18. a. Near top about 1' of porous, blue, slightly calcareous 
sandstone 
b. Remainder of core blue compact limestone ....... . 
17. Blue limestone, slightly porous near center .. .. ..... . 
16. a. Blue marly limestone; lower 2' fairly porous in 
places 
b. At very base about 2' of plastic blue marl . . . .. .. . 
15. Soft marly limestone ....... . ........ . ............. . 
14. a. Fairly hard, gray calcareous shale 
b. At bottom about 2' of gray limestone .... . . ..... . 
13. a. Porous, light gray calcareous sandstone 
b. Near base, about 3" of blue semi-plastic marl. .. . 
12. Compact soft marly limestone .... . .. . ......... . . . .. . 
11. a . Near top about 5" of porous calcareous bluish-gray 
sandstone 
b. Below about 12" of compact gray limestone ....... . 
Bottom of Core No. 10 .. .... . ...... . . ..... ....... . . 
10. Compact bluish-gray limestone, near top of this some 
soft marl perietrated, possibly as much as 4"; 
near bottom some soft blue marl, possibly 2" .. 
9. Medium-soft argillaceous limestone in places porous .. 
8. Blue-gray compact limestone ........... . ...... . ... . 
7. Porous blue calcareous sandstone .... . ......... . ... . 
6. Blue argillaceous soft limestone .................. . . 
5. Bluish-gray compact limestone .................... . 
4. Bluish-gray compact limestone ..... . ....... . .... . . . 
3. Compact, hard, gray limestone, apparently contains 
some sand ...... . .................... .. ... . 
2. Missing 
1. Coarsely porous, white, soft limestone, slightly argilla-
811.39 
821.05 
827.01 
831.01 
840.81 
847.06 
851.72 
861.39 
871.63 
880.95 
884.43 
890.44 
896 34 
897.31 
899.50 
899.50 
901.73 
911.66 
914.83 
917.93 
921.83 
824.28 
925.63 
927.83 
ceous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 930.41 
Total thickness of strata examined . . . . . . . . . . . . . . . . 868.16 
Samples of all fossiliferous rocks were sent to the U. S. Geological 
Survey in Washington, and duplicate samples of fossils are in the 
possession of Alexander Deussen, Houston, Texas. 
Since the exact location of this test is not known it is impossible 
to state definitely if the test begins in the top of the Glenrose or the 
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basal Edwards. An examination of the data has shown that if the 
drill hole was begun in the Medina River channel, the surface form-
ation is the Glenrose. However, if the location is at the top of the 
canyon on either side of the river at this locality, the surface forma-
tion is the basal Edwards. Since the Walnut and Comanche Peak 
formations in this r egion are found only in the canyon walls which 
are practically vertical, they are eliminated from possibility of being 
surface formation s. From the descriptions of the first samples of the 
core, it is eYident that at 6i.33 feet the formation is Glenrose. It is 
possible, howe\'er, that the Edwards formation occupies the position 
between the surface and 67.33 feet. Of this part of the test there is 
no record. 
Haass Ranch Well 
Log of George Haass Ranch well, four and one-half miles southwest 
of Dunlay, Medina County. Completed January 3, 1902. Authority, 
M. M. GerYin, driller. The 10" drive pipe was left in the well and 
the sandstone at 227-228 feet furnishes about two and one-half gallons 
of soft water per minute by pumping. Well mouth is about 1000 
feet aboYe sea level. 
Depth in feet 
below surface 
Soft white limestone ..... .. ... ... .. .. . . . . . . . . . . . 0 15 
Soft yellow clay ... ...... ..... . ..... ... .. .. ... . . 15 57 
Close blue clay; landed 10" drive pipe at 211' ..... . 57 216 
Hard gray sandstone ..... . ..... . . . ....... . . . . .. . 216 220 
Soft blue clay ............. . ....... . ..... . . .. .. . . 220 227 
Soft white sandstone ; water-bearing ... . . . . ... .. . . 227 238 
Soft blue day .... .. . . . ... ... . .. . .. . . . . . . . .. . .. . . 238 259 
Hard g ray sandstone ..... ... .. . . . .. . .... .. .. . . . . 259 265 
Soft blue clay . .... ....... . . ..... . .. ... .. . .. .... . 265 350 
Soft gray sandstone . .. . ... . .. . . . .. . . ...... . . .. . . 350 356 
Soft blue clay .. . . . .. .. .. . ..... ...... . ... . . . · · · · · 356 366 
Soft gray sandstone .. . ...... .... . . . . .. . . .. . .. . . . 366 371 
Soft blue clay . . . ...... . .. . . ....... . . . · · . . · · · · · · · 371 494 
Soft brown sandstone ; small show of oil and gas; 
landed 8" drive pipe at 50i feet .... . .... .. .. . 494 529 
Soft blue clay .. .. . .. . .. . . . .. . .. ... .. . . · · · · · · · · · · 529 584 
Hard gray sandstone .... . .... . . .. .. . . ... . .. . . . . . 584 592 
Hard blue clay .. .. . ..... . ...... . . . · · · · · . . . .. . · .. 592 602 
Hard blue sand5tone ..... .. ... . .. . .... .. . .. .. . .. . 602 639 
Very fine and hard gray sandstone ... ... ......... . 639 659 
Hard dark shelly sandstone ... .. .... .. . ... .... ... . 659 674 
Hard blue sand~· clay ... ... . ... . . ... ... .. .... . .. . 674 704 
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Hard sandstone, dark pebbles . . . . . . . . . . . . . . . . . . . . . 704 73S 
Soft light-blue sandstone . . . . . . . . . . . . . . . . . . . . . . . . . 739 754 
Hard sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 754 760 
Soft blue sandy clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 760 811 
Soft blue d ay with coarse sand . . . . . . . . . . . . . . . . . . 811 835 
Soft blue clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 835 915 
Dark open sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . 915 935 
Dark brown sticky clay (asphaltic oil).. . .. . . . ... . 935 975 
Soft white limestone, Austin chalk . . . . . . . . . . . . . . . . 975 1000 
The Haass well is located in the area surficially occupied by th E: 
Squirrelcreek formation of the Eocene-Midway. The location is im-
mediately south of the Cretaceous-Eocene contact. Though no sam-
ples of this well were obtained, it is quite evident from the log that 
the following formations were penetrated, at the depths below the 
surface which are indicated: 
Squirrelcreek formation, Eocene-Midway . .. .. ...... .... .. . 
Elstone formation, Eocene-Midway .... . . . . . . . .. . .. ..... . 
Feet 
0-15 
15- 57 
Escondido formation, uppermost Cretaceous in Medina County 57-811 
Anacacho formation, at its base probably including some to to 
20 feet of the Upson formation .. . ... .. ...... . ....... 811- 975 
Austin formation ... . ... . .. . .. .... . . . . ... ... .. .. .... ... . 9'i5-1000 
In the Haass well there is now obtained a few gallons of oil per 
day from the Escondido at 350 feet. The main oil horizon, the Ana-
cacho limestone, which produced two barrels a day from between 700 
and 800 feet is completely shut off. 
Johnson Farm Oil Test 
Log of Hendon Oil Company's Johnson Farm No. 1 well located 
on the Virgil Johnson tract, 14 miles southwest of D'Hanis, Medina 
County. 
Depth in feet 
below surface 
Gravel ............. . ...... ..... ... ....... .. . .. . 0 12 
Blue clay ............ ....... .. .. .... ..... .. .. .. . 12 190 
Rock . .... . .......... . .......... .... . ... . ..... . . mo 191 
Gumbo and asphalt . ................. ..... ..... . 191 570 
Oil sand shale .. ...... .. . . .......... .. .. .. ..... . 570 670 
White shale . . .. . ... . .. .. ..... . .. ..... .. ... .... . 670 675 
Rock ........ . ... .... . ..... ...... .. .. . . . . .... .. . 675 676 
White ..... . ... ... . ...... .. .... .. . ... ... . .. . . . . 676 780 
Lime ...... .. .. .. .... ... . .. . . ... . . .. ....... .. .. . 780 860 
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Sand, salt water, 100 barrels a day. . . . . . . . . . . . . . . . 860 865 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865 GE'.) 
Blue shale .... . .............. . .................. 880 885 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 885 898 
Blue shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 898 902 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 902 908 
Sandy shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 908 960 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 960 962 
Blue shale .... ... ......... . ........... . . . · ....... 962 980 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1025 1062 
Soapstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1062 1065 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1065 1100 
Gray shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1100 1220 
Gray brown shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1220 1240 
Lignite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1240 1241 
Gray shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1241 1265 
Brown shale. . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1265 1283 
White shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1283 1292 
Gray shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1292 1275 
Flint rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1375 1394 
Brown shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1394 1460 
White limestone, gas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1460 1545 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1545 1615 
Lime. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1615 1617 
Lime, honey-combed; strong flow of fresh water. . . . . . 1617 1715 
Lime. . .......................................... 1715 2000 
The log of the Johnson test No. 1 in southwestern Medina County 
indicates a rapid thickening to the west of the Anacacho and Escon-
dido formations of the Upper Cretaceous. The aggregate thickness 
of these two formations in eastern Medina County is approximately 
900 feet, ·while in western Medina County they total about 1200 feet. 
The increase in the thickness of these two formations of the Upper 
Cretaceous to the west is naturally expected to be rapid, consider-
ing the extreme thickness of some 400 feet which the Anacacho 
measures at the west side of the Anaca~ho Mountains in Kinney 
County, and the rapid increase in the thickness of the Escondido 
to the west of Medina County. 
The log of the Johnson test No. 1 is interpreted as follows: 
Feet 
Surface gravels, Recent . ..... . ... . .... . .......... . ... . . 0-12 
Escondido formation, Upper Cretaceous . . . . . . . . . . . . . . . . 12- 1025 
Anacacho formation (probably including some Upson clay), 
Upper Cretaceous ...... . ... .. .............. . ....... 1025-1220 
Eagleford formation, Upper Cretaceous . ....... . . . ..... 1220-1241 
Buda formation, Comanchean-Cretaceous .. .............. 1241-1265 
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Del Rio formation (evidently not the entire thickness of the 
formation), Comanchean-Cretaceous. . . ............. . 1265-1283 
Georgetown-Edwards formation, Comanchean-Cretaceous . . 1283-2000 
Medfrio Oil Corporation Test 
Log of Medfrio Oil Corporation No. 1 well, eight miles southwest 
from Yancey, Medina County. 
Depth in feet 
below surface 
Sand ......... . . . . .. . . . . .. . .. ...... . .... ... .. . .. . 0 2 
Clay and rock ............ . . .. .. . ... . ... .. .... . . 2 2 
Gray adobe ...... ... .. . ....... ... ... .... . . ... .. . 5 12 
Red adobe . . . . ... ..... ........... ... .. . .... . ... . 30 38 
Blue mud .......... .. ........ .. . .... ... .. . . . . . . . 38 68 
Blue r ock, hard (water) .... .... .............. . . . 81 84 
Lignite . . .... . .................. . . . .... . .. ... . . . 84 120 
Gray sand ...... .. ..... .. .. .. . ... ........ ... ... . 120 200 
Sand rock (water) . ..... .... .. .. ... .. ... . ...... . 220 245 
Gray sand rock ...... .. . .... . .... .. ......... ... . 270 285 
Gumbo .. .. ..... ... ....... ... .... . .. ... ........ . 285 368 
Gray rock. . . .. ... .. . . .... . .. . . ...... . . . ....... . 368 372 
Gumbo ........ ... . ... . . . . ... . ........ . . . ..... .. . 372 392 
Asphalt . .. ... .......... .. ...... .... . .......... . 395 412 
Blue rock. .. .... . .. .. . . . .... . .... . .... ... ...... . 413 438 
Gumbo ........ .. ................... . . ... ..... . . 428 445 
Blue rock ........ ... . ... . ........... ....... . . .. . 445 447 
Gumbo .. ... . .. . . . .... . ... . .. ... .. . ..... ..... . .. . 456 460 
Flint re.ck . . .. . .. . .. .... .. .... . . . .. . ....... .. .. . 460 463 
Gumbo .... ... ...... .. ..... . .... .. . . ...... .. . .. . 463 480 
Blue clay ........ . ........ . ................... . . 480 050 
Blue sandstone. . ............ ... ..... ...... . ... . 505 507 
Blue clay .. . . ..... .. . .. .. .. . . . .... . ... ... . ... . . . 507 555 
Blue clay and flint rock ..... ..... ........ .. . . ... . 555 570 
Blue mud ......... . .. .... . ..... . .. .. . . .... .... . 570 588 
Blue rock. .. .. . . . ............ .. .... . ...... .. . .. . 588 590 
Blue mud ......... . ... . . ...... ..... ... ..... . . . . . 590 629 
Lime and rock with brown flint ... ..... ; . .. ... ... . 629 678 
Blue mud .. ...... . . . ... . .. .. ... ..... . ..... . .. .. . 678 686 
Lime and brown flint . . .... ..... ................ . 686 697 
Blue mud .. ............ . . .. .......... . ......... . 697 706 
Lime and brown flint .... . ...... ... .. . ... . ...... . 706 713 
Blue ·mud ..... . . ...... .... . . . .. .. . . .. . . .... . .. . 713 717 
Lime and brown flint ... ....... .... .. ... ... .... . . 717 728 
Blue mud ... . ....... . . . . . . ........ . .. . ......... . 728 749 
Lime and brown flint . . . . . . . . . . . . . . . . . . . . . . . . . . . 749 754 
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Gumbo, hard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 754 757 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757 769 
Gumbo, hard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 769 772 
Lime, hard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 772 775 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 775 794 
Blue rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 794 795 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 795 814 
Blue rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 814 816 
Gumbo. . .... . . .... . : ..... . .... .. -. . . . . . . . . . . . . . . 816 818 
Blue r ock, hard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818 820 
Sand and salt, sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . 820 822 
Blue rock (60 bbls. day hot salt water) . ..... . .. ... 822 823 
Gray Sand ...... . .. .. .. ...... .... : . . . . . . . . . . . . . 823 826 
Blue rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 826 829 
Gray Sand (oil) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 824 833 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823 837 
Rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837 840 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840 870 
Lime rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 870 877 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877 880 
R0ck. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880 ~S-1 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 884 900 
White shale, gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900 912 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912 931 
Lime rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 931 934 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 934 951 
Lime rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 951 953 
Gumbo . ........ . . . . .... ...... .... . .... .. : . . . . . . . 953 974 
Lime rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 974 976 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 976 992 
Lime rock. . . . .. .... ... ~ . . . . . . . . . . . . . . . . . . . . . . . . . 992 996 
Gumbo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 996 1002 
Lime rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1002 1004 
Gray shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1004 1012 
Lime rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1012 1015 
C:ray shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1015 1020 
Lime r ock ............ .... ... . . . . ....... .. ...... 1020 1033 
Shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1033 1061 
Rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1061 1064 
Shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1064 1092 
Rock ... . ........ ... ...... . .. . ........ . ........ . . 1092 1095 
Shale .......... .. . ...... ...... ..... .. .... . . ..... 1095 1119 
Rock . ...... ... ... . .... .... . ... .. ... . .... . .... . .. 1119 1128 
Shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1128 1153 
Rock. .... . . ...... . . .. . ... . ........ .. .... . . ... .. 1153 1154 
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Shale. 1154 1165 
Rock . . .. · .. ... .. ... . ........ .. . . ... .. . . . .... .. . . 1165 1168 
Shale .......... .. ... .. . . .. .. .. ... . . ... . . . .. .. . . 1168 1214 
Rock. . . .. . . . .... . .. ... . . · · · · · · · · · · · · · · · · · · · · · · · 1214 1215 
Shale .. .. .. ... . .... ... ... .... . .. .... ... .. . . ... . 1215 1243 
Reck. . .... . ...... . . ... .. · · · · · · · · · · · · · · · · · · · · · · 1243 1244 
Shale .. . . .. . . . . . .. . . . . . ... ............... .. .. . . . 1244 1270 
Rock . .... . . . . ... . ...... .. . . .. . ... . ... .. . . .. . .. . 1270 1271 
Shale, oil and gas show .... ... .. . .. .. . . ... .. . . ... . 1271 1278 
Rock ... . ......... . ...... ... · .......... . .. ... ... . 1278 1281 
Brown shale, oil and gas show . .. .. . .. .. . ....... . . 1281 1321 
Brown hard shale, oil and gas . ... .. . . .. . ..... .. . . 1321 1371 
Brown hard shale, oil and gas . ... . .... . ......... . 1371 1345 
Gray sandstone. . ......... .' .. ... .. . .... . .... .. . . 1345 1350 
Black sandy clay and show of oil ..... ... .... .. . .. . 1350 1407 
White s:J ft lime . . . .. ... .. . .. .. . .. .. . . .. .. . . .. ... . 1404 1407 
Dark sandy shale, oil show .... . .... . .. ...... . . . . 1407 1436 
Light sandy shale, oil show .. . ........... ... . ... . 1436 1482 
Gray sand rock ... . ...... .... ..... . .. . . . .. .. . . . 1482 1492 
Dark shale, oil show . .. . .. . .. .... . .... . .. ... . .. . 1492 1542 
Gray sandstone. . ... .. ........ .... .. . . . ... .. .. . . 1542 1546 
Dark gray shale, oil show ... . . . .. .. .. .. .. .. . .. . . . 1546 1601 
Dark sand rock. . . ..... .. . .. .. . . .. . ..... . .. .. .. . . 1601 1609 
Soapstone .................. . . . .... . ... .. . . ..... . 1609 1615 
Dark gray shale, show . . .... . ........ . .... . .. .. . 1615 1622 
Light gray shale. . . . .. . ..... .. ..... . .. . ...... . . 1622 1638 
Dark gray shale. . ....... . ....... ... . .. . .. ... . . . 1638 1642 
Light gray shal~ . ... . .. .. .. . . . ...... ......... . . 1642 1669 
Dark gray shale. . . .. , . .. . .... ... . . . . ... . ... .. .. . 1669 1676 
Light gray shale, oil and ¥as show ... . ..........•. 1676 1720 
Lime, hard ................. . ... . .. . ...... . .... . 1720 1722 
Brown sandstone. . ............... . . ... . ... , .. . . . 1722 1727 
Light gray shale. . ... .. ... . .... . .............. . . 1727 1759 
Lime rock, gas. . . . . ... . .. . . . . . .. . .... . .. . . ..... . 1759 1788 
Gray sand ..... . .. .. . .. .. . . ........ . . .. .. . ..... . 1788 1791 
Light gray shale. . . .. . .. .. .. .. .. .. . ..... . ... . . . 1791 1796 
Da rk shale, oil. . . .. .... . .. .. . . . . . . ..... .. . .. .. . . 1796 1824 
The log of the Medfrio test, located eight miles southwest from 
Yancey is probably the most difficult to interpret of any of the logs 
in Medina County. Judging from the descriptions of the formations 
g iven in the log and checking these figures against the more obvious 
data from the Johnson test, the position and thickness of the forma-
tions are considered to be as follows: 
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Surface sand, Recent . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . .. . . . 0-2 
Wilcox, Eocene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-629 
Midway, Eocene. . . .. ... .. ... ...... ... . . .... _ , . . . . . . . . . 629-759 
Escondido and Anacacho formations, Upper Cretaceous .. .. 759-1824 
The record of this test is incomplete as drilling is still being con-
tinued. Below the top of the Escondido there are no definite hori-
zons which may be identified with certainty. Since this is the situa-
tion the strata between 759 and 1824 feet (which was the depth at 
the time the field work for this report was done) are collectively 
assigned to the Anacacho and Escondido. More information regard-
ing the strata which have been penetrated below 1824 feet will very 
probably afford the definite information as to the depth at which the 
Austin chalk i,: encountered. With such a defhlite horizon estab-
li shed it will be much easier and more accurate to determine the 
positicn of and thickness of the Anacacho and Escondido formations. 
The recording of brown flint from the Midway horizon is not under-
stood, for no flint was found in any surface exposure or other sub-
surface exploration penetrating the Midway. The Midway, however, 
is full of brown calcite concretions, and possibly the references in 
t.he driller's log to brown flint should read "brown calcite." 
Later samples examined show the test to be in the Eagleford at 
2370 feet. From at least 2370 to 2385 feet are Eagleford. Probably 
15 feet of Eagleford above 2370 feet. Eagleford-Buda contact be-
tween 2385 f eet and 2390 feet. Last samples, at 2390 feet still in the 
Buda. Full thickness of Eagleford and Buda not represented by 
samples examined. 
McClure Well Near Dunlay 
Log of Thomas S. McClure well No. 1, three miles southeast of 
Dunlay Station on the Southern Pacific Railroad, Medina County. 
Driller, . M. Burkett. Log furnished by Thos. S. McClure, 142 
Goliad Street, San Antonio, Texas. 
Depth in feet 
below surface 
Flint gravel and adobe clay ....... . . .. . ... ....... . 0 40 
Clay, yellow, soft .. .. . ...... .. . ..... .. .... .. . .. . 40 64 
Clay, yellow, har d and soft; r ock . . ......... ..... . . 64 74 
Mud, blue, soft ......... . .. .... . · ..... · · .. ..... . 74 239 
Shale, blue, soft. . . . . . .. ... . .... . . . ... .......... . 239 245 
Mud blue soft ..................... . ..... . . .. . . . 
Shal~, blue, soft, oil showing (two barrels) .. . . ... . 
245 260 
260 271 
Clay, light blue, soft ...... . ............. ... ... . . . 
Shelly rock, bl.ue, harder, oil showing (one and a one-
271 309 
third barrels) . .. .. . ...... ........ . ...... . . . 309 311 
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Clay, dark blue, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311 335 
Shale, dark blue, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335 337 
Clay, blue, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337 372 
Rock, gray brown, hard . . . . . . . . . . . . . . . . . . . . . . . . . . 372 373 
Clay, blue, hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373 413 
Rock, light gray, hard . . . . . . . . . . . . . . . . . . . . . . . . . . . 413 414 
Clay, blue, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 414 435 
Rock, blue gray, hard . ................ .. . ....... 435 438 
Shale, part sandstone, gray, hard, little oil (two bar-
rels?), 40 gravity . . . . . . . . . . . . . . . . . . . . . . . . . . . 438 450 
Mud (clay), gray, soft . . . . . . . . . . . . . . . . . . . . . . . . . . 450 490 
Mud, gray, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490 520 
Clay, gray, soft . . ..... ... .... .......... . : . ... .. ·. 520 630 
Half-inch streaks of sand in clay, gray, soft, oil show-
ing . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . 630 634 
Clay, gray, soft with har·der streaks, all caved badly 
(two barrels?) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634 684 
Clay, gray, soft; oil showing, last foot. ... .... . ..... 684 694 
Chalk or lime, light gray, hard; top of A us tin at 
. 694 feet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 694 704 
Chalk or limestone, light gray, hard . . . . . . . . . . . . . 704 772 
Chalk, light blue, softer . . . . . . . . . . . . . . . . . . . . . . . . . . 772 870 
Rock, cream color, hard . . . . . . . . . . . . . . . . . . . . . . . . . . 870 882 
Chalk, cream-colored, quite hard . . . . . . . . . . . . . . . . . 882 998 
Slate, black, hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 998 999 
Limestone or chalk, creamy, hard . . . . . . . . . . . . . . . . . 999 1013 
Shale, dark, hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1013 1017 
Limestone, gray, hard . . . . . . . . . . . . . . . . . . . . . . . . . . . 1017 1020 
Shale, gray, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1020 1026 
Chalk, cream, hard; bottom of Austin 418 feet (Eagle-
ford 38 feet) . . ............... . ............. 1026 11 ' 
Shale, very dark medium, very bituminous . ... ...... 1112 1150 
Lime, white, hard, Buda lime, 69 feet Del Rio clay. . 1150 1219 
Clay, light blue, soft, stocky-caves . . ........... ... 1219 1233 
No water was found in any part of this hole. 
United States Geological Survey Log and Description of Sample:;, 
and Interpretation 
Clay, drab, sandy, limestone concretion ( ?) .. ... .. . 
Same as above . .... . .... . .... .. ..... .. ...... .. . 
Sandy clay, light gray, very fine-grained , highly cal-
Depth in feet 
below surface 
20 40 
40 60 
careous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 80 
Same as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 100 
Clay, gray cakareous . .. . .... . . . ...... . . .. .... . . 100 120 
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Clay, bluish gray, calcareous. and some fine sandy clay 120 140 
Clay, bluish gray, calcareous, sandy. . . . . . . . . . . . 140 160 
Clay, bluish gray, calceraus . . . . . . . . . . . . . . . . . . . . . . 160 180 
Clay, gray, calcareous, sandy . . . . . . . . . . . . . . . . . . . . 180 200 
Clay, gray, plastic, calcareous . . . . . . . . . . . . . . . . . . . . 200 220 
Clay, gray, plastic, fragments of shells ..... . .... .'. 220 240 
Clay, gray, calcareous, somt:what sandy. . . . . . . . . . . . 240 260 
Clay, gray, sanciy, calcareous . . . . . . . . . . . . . . . . . . . . 260 280 
Clay, sandy, and fine argillaceous sand, gray, cal-
careous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280 300 
Clay, gray, hard, massiYe, calcareous . . . . . . . . . . . . . 300 320 
Clay, hard, gray, calcareous, and very fine !li:gil-
laceous sand .... .. .............. . .... .. ..... 320 340 
Clay, gray, hard, massive, ca!careous . . . . . . . . . . . . . 340 360 
Same as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360 400 
Same as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 420 
Clay, greenish g1·ay, hard, massive, calcareous . . . . . . 420 435 
Chalk, and glauconitic clay, light gray, many shell 
fragments ( Crenella se1·ica, Conrad) probably 
Navarro. . . .. . ....... . ..... ..... .. . '· .. . . .. . 435 438 
Sand, brown, fine-grained, and glauconitic, gray, 
chalky limestone. Sand has petroleum odor and 
yields much oil when treated with ether. . . . . . 438 450 
Clay, fine argillaceous sand, and h ard, gray, glaucon-
itic limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 470 
Clay and fine· argillaceous sand, gray, calcareous. . . . 470 490 
Sand, fine, greenish gray, g lauconitic ( ?) argillaceous 490 510 
Sandy clay, greenish gray. . . . . . . . . . . . . . . . . . . . . . . 510 530 
Sandy clay, fine-grained, gre€nish gray, glauconitic 530 550 
Sandy clay, fine-grained, greenish gray, and massive 
gray . clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550 570 
Clay, hard, massive, gray, and sandy clay. . . . . . . . . . 570 590 
Clay, fine-grained, glauconitic, calcareous, sandy. . . . 590 630 
Clay, dark gray. finely sandy, slightly calcareous. . . . 630 640 
Clay, light gray. finely sandy, calcareous. . . . . . . . . . 640 660 
Clay, gray. finely sand~· . calcareous. with several 
small chunks of gray highly calcareous sandstone 660 680 
Chalk, light gray, mixed with gray clay. both highly 
calcareous; one chunk of fine brownish gray 
sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680 700 
A. Unwashed sample: Chalk. light gray, with chunks 
of light gray. calcareous clay. 
B. Washed sample: :\!ixtur e of sand. small frag-
ments of chalk. chunks of highly calcareou s, 
g:Jauconitic sandstone. and chunks of gray. highly 
:·a lca reom. ~andy . glauconitic clay . . . . . . . . . . . . 700 720 
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Chiefly fragments of hard sandy gray 4limestone . . . . 720 7 40 
Chalk, light gray (unwashed) . . . . . . . . . . . . . . . . . . . . 740 'i12 
Chalk, light gray, argillaceous . . . . . . . . . . . . . . . . . . . 772 870 
Chiefly small fragments of hard limestone. . . . . . . . . . 870 884 
Chiefly fragments of limestone; a few fragments of 
calcareous s)iale and broken shells. . . . . . . . . . . . 884 900 
Fragments of chalk, calcareous shale and limestone; 
some pyrite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900 924 
Fragments of chalk and calcereous shale; some pyrite 
and shell fragments . . . . . . . . . . . . . . . . . . . . . . . . . 924 940 
Chiefly chalk with some calcareous shale. . . . . . . . . . 940 960 
Chalk, white. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 960 998 
Fragments of calcareous shale and some limestone 
and chalk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 998 999 
Fragments of calcareous shale, chalk and limestone 999 1017 
Chiefly light gray chalk with some fragments of 
dark gray shaly chalk ...... . .... . ... .. ...... 1017 1032 
Chalk, light gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1032 1045 · 
Chalk, light gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1045 1057 
Chalk, light gray with some fragments of darker gray 
calcareous shale. . ". . . . . . . . . . . . . . . . . . . . . . . . . . . 1057 1069 
Chalk, white. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1069 108( 
Chiefly chalk, light gray . . . . . . . . . . . . . . . . . . . . . . . . . 1080 1100 
Chalk, white. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1100 1110 
Dark gray somewhat calca!reou,s shale, emitting .st,rong 
odor of petroleum; no test made for oil. . . . . . . . 1110 1130 
Same as the preceding. . . . . . . . . . . . . . . . . . . . . . . . . . . 1130 1140 
Same as the preceding, but includes a few fragments 
of hard creamy limestone, probably derived from 
the top of the Buda limestone. . . . . . . . . . . . . . . . . 1140 1150 
The first sample (720-740 feet) may represent the Anacacho form-
ation. The others (740-884) have the physical appearance of Austin 
chalk, and with r easonable certainty belong to that formation . 
The writer's interpretation of the McClure log practically agrees 
with the other interpretation, and is as follows: 
Feet 
Recent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-40 
Escondido, Upper Cretaceous . . . . . . . . . . . . . . . . . . . . . . . . . . . 40-630 
Anacacho, possibly containing a few feet of the Upson clay 
in the base of the formation; Upper Cretaceous....... 630- 740 
Austin, Upper Cretaceous ................ . ..... . . ... .. 740-1110 
Eagleford, possibly reaching top of Buda at the bottom 
of the hole; Upper Cretaceous, possibly reaching 
Comanchean-Cretaceous . . ..... .. .. . . . ........ . .. . .. 1110-1150 
The termination of the upper glauconitic horizon occupied by cal-
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careous sandy clay, and this horizon being underlain by dark gray, 
sandy, non-glauconitic clay practically establishes the contact of the 
basal E scondido with the underlying Anacacho formation at 630 feet. 
The contacts of the Anacacho with the Austin chalk and the Austin 
chalk, in t urn , with the Eagleford, are quite readily indicated by the 
nature of the materia l. 
The Kimball Test 
Located two miles south of Devine, Medina County. A complete 
log of this well a s yet has not been obtained. However, one sample 
from this well, at 873 feet is evidently from the upper part of the 
Midway. The Carrizo formation is on the surface at the location 
of the test. 
NOTE 
Dr. L. W. Stephenson has kindly submitted to the Bureau 
notes on Medina County, in which he records exposures of 
the Eagleford on Hondo River at a locality approximating 
five miles north of Hondo. This observation has been verified 
by Dr. Sellards, who lately visited the locality. The Austin 
formation is reported by Stephenson also at a locality ap-
proximately four miles north of Hondo, and he has found 
strata which he refers to the Anacacho in an area northeast 
from Castroville on the southwestward extension of the 
Culebra Uplift in Bexar County. These notes were received 
too late to be shown on the map. 
J. A. UDDEN. 
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Generalized columnar section of the sedimentary rocks of Medina County. 
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Plate 2 
Correlation of the strata exposed in Uvalde, Medina, and Bexar Counties. 
Scale, 1 inch=640 feet 
Plate 3 (A) 
Edwards limestone on the Hondo River, 18 miles northwest of 
Hondo. At this locality the river flows west in the main Balcones 
Fault. The Edwards limestone is the south side of the fault. Look-
ing south. 

Plate 3 (B) 
Igneous dike of basalt in the Glenrose limestone area, looking south-
east. The dike is one-quarter mile long and about 15 fe€t wide. It 
is located on Cow Creek, one mile above the junction of this creek 
with the Middle Verde Creek. 

Plate 4 (A) 
Seco formation of the Wilcox on the Ward Ranch road, five miles 
south of west from Yancey. Looking east. 
Plate 4 (B) 
Carrizo sandstone outlier capping a Wilcox hill three miles north-
west of Devine. Looking south. 

Plate 5 (A) 
Clay pit of the D'Hanis Brick and Tile Company on the Seco Creek, 
one mile north of west from D'Hanis. The pit is 100 feet above the 
base of the Escondido. Looking northwest. 
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Plate 5 (B) 
Anacacho limestone, west bank of Seco Creek, five and one-half 
miles north of D'Hanis, showing north dip into fault. Looking west. 

Plate 6 (A) 
Anacacho and Escondido formations at King's water-hole, on the 
Hondo River two and one-half miles north of Hondo. Anacacho lime-
stone in the river bed. Escondido in the bluff on the east bank of 
the river. Looking northeast. 
Plate 6 (B) 
Anacacho-Escondido contact at King's water-hole on the Hondo 
River. The Escondido occupies the east bank of the river. The 
contact is at the foot of the river bank by the boulders. Looking 
northeast. 

Plate 7 (A) 
West dip in the Seco formation of the Wilcox on the south side of 
the Devine structure, three miles northwest of Devine. Looking 
south. 
Plate 7 (8) 
West dip in the Seco shales near the above locality. Looking north. 

Plate 8 (A) 
Sphenodi.~cus vleurise11ta horizon of t he Upper E scondido at Rock 
Crossing on t he H ondo River. 
Plate 8 (B) 
Alternating more and less indurated ledges of the Escondido, at 
Rock Crossing, on the Hondo River. 
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